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foreword

This 32nd edition Federal Funds for Research and Development is one part of an
extensive series of recurring National Science Foundation {NSF} reports on research
and development (R&D) funding. The report discusses the support of research and
development by the Federal Government through appropriate agencies, by drawing
data from an annual survey of Federal agencies following the preparation of their
budgets for 1984. Therefore, this information reflects the continuation of administra-
tion policies to strengthen the U.S. economy and increase our national security. In
addition, the report includes a summary of more recent data which became available
after the survey was completed. This summary provides information on Federal R&D
levels of support proposed for 1985.

The data presented here, which provide a broad overview of current and recent
historical trends in government R&D funding. provide a useful aid to planners and
decision-makers at universities an 4 ~olleges, in industry, and at all levels of government.

Edward A. Knapp
Director

National Science Foundation

July 1984



notes

The data for fiscal years 1982, 1983, and 1984, shown in detailed statistical tables,
text tables, and charts were collectcd from Federal agencies from March through August
1983. They were based on the agency budgets contained in the President’s 1984 budget
to Congress. .

The data for 1982 are actual. Those for 1983 and 1984 are estimated. The 1983
data represent obligations estimated in the second quarter of fiscal year 1983 and
reflect congressional appropriations through that period. The data for 1984 are based
on amounts proposed in the 1984 budget presented by the President to Congress in
February, 1983

Table and chart details may not add to totals because of rounding.

To obtain accurate historical date, use only the latest detalied statistical
tables C-113 through C-133 in Federa! Funds, Volume XXXII (NSF 83-319)
and not dats published earlier. Agencies revise prior-year data when
important changes occur in program classifications. Oniy the atest
tables incorporate such changes. More complete historical data are
provided In Federal Funds for Research and Development: Detalled His-
torical Tables: Fiscal Years 1958-64, available on request from the
Division of Science Resources Studies, National Science Foundation.
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summary update

The President’s budget for fiscal year
1985, which contains updated data for
1984 and proposed funding levels for 1985,
was released while this report was being
- prepared. The following briefly sum-
marizes that budget's major features.

Data in subsequent sections of the re-
port, which are based on a survey of how
Federal agencies plan to allocate the re-
~ search and development (R&D) funds
propused by the President for 1984 are
set out here in greater detail. They do not

reflect recent congressional action on the

President s budget.

The R&D support levels proposed in
the President’s 1985 budget appear in the
following table:

The 1985 budget includes $51.8 billion
for research and development, 14 percent
over the 1984 level. As in the 1984 budget,
most of the increase in 1985 Federal R&D
funding is proposed for defense-related
activities with the Department of Defense
showing an estimated 23-percent gain.

The administration has proposed con-

~ tinued support of R&D activities with

strong increases in basic research obliga-

Federal obligations for research and development by
major department and agency

|Dollars in millions]

Percent
change
Agency 1984 1985 | 1984-85
Total ............ i, $45279 | $61,776 | +143
. Defense—Milita. yfunctions ... ... ... .. | 27.636 336852 +228
 Department of Health and Human
Services ... .................... .. 4,859 4,950 +1.9
{National institutes of Mealith} .. .. . . .. {4,240 (4,342 +2.4
DepartmentofEnergy ................... 4,844 4,085 +8
Nationa! Aeronautics and Space
Administration .. ..................... 3,257 3,341 +26
Nationa! Science Foundation ............ 1,238 1408 +136
DepartmentofAgriculture ......... ..., 872 868 +3.0
Departmentof Transportation . ........... 519 498 -4.0
Departmentof theinterior .. ... .. ... .. 415 363 -12.8
Environmental Protection Agency ..... ... 250 281 +124
DepartmentofCommerce ... ........... asy 272 -23.8
Agency for International Deveiopment . . .. 225 2641 +17.3
Vetera s Administration .., .. ... ... .. 223 188 -11.2
Nuclear Regulatory Commission ,..... ... 191 168 -12.0
Allother' ... . ... e e 383 306 +.8

'inch.cles the Departments of Education. Justice, Ladbor, Nousing and Urban Deveiop-
ment, and Tressury, the Tennessee Valley Authority, the Smithsonian (nstitution, the
Corps of Engineers. and the Federsl Emergency Management Agency.

SOURCE  Qffice of Management ang Budget
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tions across all fields of science. These
increases occur mainly in agencies sup-
porting primanly the physical sciences
and engineering, such as: The LNepartment
of Energy (18 percent over 1984}, the Na-
tional Aeronautics and Space Administra-
tion (16 percent), the Department of
Defense (15 percent), and the National
Science Foundation (13 percent). The 10
percent increase for overall Federal basic
research funding indicates a real increase
after inflation of almost 6 percent above
1984 (See chart.}
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introduction

This report is one of several National
Science Foundation (NSF) reports based
on surveys that obtain data on research
and development [R&D) funding and sci-
entific and engineering (S/E) personnel
in the major sectors of the national econ-
omy. The data in the Federal Funds series
cover Federal agency funding of R&D
programs. In the latest report, the data
were based on the survey of R&D outlay
and obligation levels as reported in the
Federal Funds for Research ind Develop-
ment, Fiscal Years 1982, 1983, and 1984,
Volume XXXII survey, that was conducted
by NSE between March and August, 1983.
The 91 agency respondents represent all
Federal departments, agencies, and agency

subdivisions that sponsored R&D pro-
~ grams during the 1982-84 budget period.

Federal agencies provided R&D data to
the Office of Management and Budget
(OMB) tor inclusion in "Special Analysis
K: Research and Development,” in The
Budget of the United Stiotes Government,
Fiscal Year 1984, presented to Congress
" in January, 1983. R&D data in the OMB
- document and in the Federal Funds sutvey
were based on the same definitions. They
are recondilable. Data in the Federal Funds
survey. however. are (lassified in greater
~ detail and include the smaller R&D sup-
port agencies not covered by OMB.,

Q

In detailed statistical tables, the Federal
Funds categories cover Federal R&D data
by agency, character of work (basic re-
search, applied research, and development),
performer, and field of science for 1982-
84. They include State distribution for
1982. These categories were set forth earlier
in a separate NSF document.? The detailed
statistical tables include historical data for
the 1974-84 period.

Data in the detailed statistical tables for
fiscal year (FY) 1974 through FY 1982 are
actual. Data for the next two years are
estimated. Data for FY 1983 reflect obli-
gations estimated in the second quarter of
that year, including obligations carried over
from prior-year appropriations, as reported
by the agencies at that time. Data for FY
1984 are based on amounts requested in the
President’s 1984 budget. While 1984 data
for some agencies include estimates for
carryovers, they do not reflect subsegquent
appropriations or changes made by ex-
ecutive apportionment,

!Natwonal Srene boundation, Federal Fartds for Rewearcly
and Development Focal Yours 1682, 1983, antel 1984, Volume
NN D etarked Statintic ol Tables ] (NSF 83319 (Washington,
120, 20550, 1984] [hese are available without charge

BEST COPY AVAILABLE
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Federal Funds data are comparable from
one year to «he next and provide a useful
measure of trends. Users should be aware,
however, that some R&D programs aie
not identified as budget line items, and
have been sepatated by agency respond-
ents from other, larger programs in the
agency budget accounts. R&D programs
must then be further subdivided into survey
categories: basic research, applied research,
development, performing sectors, and
fields. They must also be identified in terms
of distribution to States. If agency records
ate kept by categories other than those
requested in the survey, respondents must
must decide for themselves exactly how
to report their data.

Respondents’ experience in meeting the
survey requirements and reporting ac-
curately within established definitions
have continued to improve the reliability
of the data. When reexamination of re-
porting systems and concepts has resulted
in reclassification of data, ag acies have
revised prior-year data according to the
latest taxonomy. For this reason, users of
historical data should use only the series
in the latest Detailed Statistical Tables or
in the extensive historical tables NSF issues
separately. These are available on request
from the NSF Division of Science Re-
sources Studies.



‘section 1.

the 1984 budget

federal research and
development in the
national economy

In 1984, the Federal Government is
expected to obligate $45.5 billion for re-
search and development. This is 18 per-
cent more than the 1983 total of $38.7
billion (table 1}]. In real terms it represents
a gain of nearly 13 percent. This increase
contrasts with current-dollar growth of 6
percent in the total 1984 Federal budget
(table 2).

Federal research and development (R&D}
support related to national security, basic
research, and long-term energy technolo-
gies such as magnetic fusion received spe-
cial emphasis in 1984. Within basic re-
search, special emphasis was given to
mathematics and the computer sciences,
the physical sciences, and engineering as
an aid to national defense and to U.S. com-
petitiveness in high-technology industries.

As in the 1982 and 1983 budgets, high
priority is given in the 1984 budget to
improving national defense capabilities.
In the budgets for these three years con-
sistent real increases have been provided
for defense. There have been consistent
decreases for energy and natural resource
and environment programs, with the largest

Table 1. Federal R&D obligations by agency
{Ooltars in millions]

Actug! Estimated
Average
annual
Agency percent Percent Percent
changs change change
1674 1982 1974-82 1883 | 1882-83 1954 | 1983-84
TOM ... $17.410| $38,433 +0.7| $38,710 +6| $45.407 +18
Departmento Defense ... .. ..... B420| 20623| +11.8] 23125 +12| 29,738 +29
Departmer-ufEnsrgy ........... 1,489 4,708 +1§5| 4,605 -2 4,617 -2
Department of Health and Human , .
Services .............. 0 0.0 12,163 3,041 +7.8 4,327 +10 4,438 +3
National Institutes of Health . . .. 1,737 3,433 +89] 3774 +10] 3,883 +2
Ottver Heaith and Human
SOrVICSS .........c0ciiiiinns 426 508 +2.2 553 +9 582 +5
Nationa! Aeronautics and Space
Adminigtration ............... 3.002f 3,078 +.3f 2416 22 2.483 +2
Nsationa! Science Foundation .. .. 556 978 +7.3 1,080 +8 1.240 +17
Department of Agricuiture .... ... are 797 +9.8 853 +7 848 -1
Department of Transportation 1393 310 28 394 +27 520 +32
Departmentioftheinterior ....... 192 381 +8.9 397 +4 s -18
Departmentof Commerce ....... 168 38 +9.9 339 +1 234 31
Environmentsa! Protection Agency 169 336 +89 241 -28 208 -14
Agency for international
Deveiopment ................ 21 200| +328 175 12 207 +18
Nuclesr Reguiatory Commission 42 220| +229 210 8 200 -5
Veterans Administration ........ as 137 +6.2 163 +19 180 -2
Depariment of Education ........ 427 128 +.1 145 +14 128 -13
Otheragencies . ................ 213 283 +2.6 260 -1 278 +6
* Engery Research and Development Administration.
2Dgta have Deen adjusted to refiect only Mealth snd Numan services programs (without education).
tincludes RED programs of the Maritime Administration.
«Otfice of Education pivs Netional Ingtituts of Education.
SOURCE: Nations! Sclence Foundgation
1
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decreases directed to energy. Nondefense
R&D obligations decline 3 percent in real

Table 2. Federal oversll budget outiays and R&D obligations

and outiays: fiscal years 18680-84

terms trom 1983 levels. Defense R&D {Dollars in miliions]
obligations comprtice about 12 percent of .
tutal defense obligations. Nundefense R&D ! Resssrch, dsvelopment,
obligations account for about 19 percent [ Total and R&D piant R&D & R&D plant outlays
ot the total discretionary nondefense Fiscal year f b“d“f , T as & psrcent ot
budget fexclusive ot entitlement payments, — —— ‘Loutlays Obligations Outiays fotsl budget outiays
interest, and other tinancial transactions). ::g? .................... I's :372:2 ' $ :ggg $ ;;;; :;
Since 1981, Federal R&D outlays have 1981 .o ‘ : ' edll :
been increasing as a share of tulal{cdcral 1962 106.813 11.069 10.367 8.7
e 1963 ........... .. ... 111,311 | 13,663 12,012 10.8
budget outlave. Anticipated outlays for  qggq 0017 118584 | 15.324 14,707 | 124
R&D) support represent 5.0 percent of esti- 1965 ... ... ............ 118,430 15,746 14,889 128
mdated Federal budgv( uuﬂayg for 1984 1866 .................... 134,652 16,179 16,018 1.9
(chart 1. This compares with 4.9 percent 1967 - ............... 157,608 17.149 16,859 10.7
. . 1968 ... ................ 178,134 16.528 17.048 9.8
981 and o.0 percent in 1974 The  de 184 645 16,310 16,348 | 8.9
increases since 1981 correspond to an qg79 T 195,652 15,863 15,734 8.0
increase in the Department of Defense 1971 .. 210,172 16.154 15,971 76
(DOD) R&DY outlavs as a share of total ::;g ------------------ :3‘;:31 1;233 :g::'e’ ;?
ot YOI3 L X 574 K .
vutlays from 2.4 percent to 3.2 percent TR 207 912 f 18,178 18,297 6.8
over the same time peiod. Since 1974, gp0 324245 | 19,860 19,551 6.0
Federal non DOD R&D outlays have fluc- 1976 ... ... ... 364,473 | 21.616 21,021 5.7
tuated between 3 3 percent (1974) and 2.4 1977 400,506 24,818 22,083 5.7
percent (1984] of total outlays. In 1983 ;g;: -------------------- :3393:: g;;;: :-;';5? :g
b o 00 o el B Re . a | am o
¢ 198y ... ... ... .. 657,204 34,580 34,066 52
outlayve I coch tiscal vear between 1907 1982 ... ... . . 728.375 37.822 18,549 5.3
and 1982, non DOD R&D outlays have 1983 (estimate|? .. ... .. .. 805,202 40,079 43.660 5.4
exceeded DOD outlays, 1984 (estimate)” .. ... ... 848.483 47.064 48,697 5.7

‘Outiays include expenditures plus net lending.
‘These estimates are based on amounts shown in The Budgst of the United States Governiment. Fiscal Year 1984,

Executive Office of the President, Oftice of Management and Budgst.
SOURCES- National Science Foundation and Office of Mangement and Budget

character of work

While Federal current-dollar R&D ob- N : | e e ey

Ipttions show an overall increase of 18
:
percent from 1983 1o 1984, the components

ot R&D support -basic rescarch, applied

tescarch, and development—show signifi - v

cantly vaned rates ot change [chart 2). ’.

De celopment. which accounts tor o4 per- T

cent of R&D obligations, shows an increase Ll R&D Outlays
at 2o percent By contrast applied research, o /

which accounts tor 17 percent of R&D 8+ S —
obligat.ons chows a shight decrease (less "

than 1 percent]. An imcrease of 9 percent &)

tor basic research completes the spectrum Non-DOD

ot change tor 1984 R&D support. In real

terms development chows an increase of
0 percent. applied research. a decrease
ob s percent. and bae «Creseardh, an increase
ol 4 percent

bas.. Jearch

A penod o real growth in Federal ob-
hgations tor basic research that began in
1970 has continued in 1983 and 1984. This
teal growth was interrupted during 1981

2
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and 1982 as part ot wide-ranging Gov-
ernment austerity measures. However,
1983 obligations tor basic research in-
creased inreal terme toa level of o percent
above 1980 obligations. and a real increase
of 4 percent s estimated for 1984 over
1983 Fhese increases are comparable to
an average annual real increase of 5¢
percent between 1970 and 1980, Basic
research obligations represent 15 percent
of the Federal R&D obligations total in
1edd. This is the came percentage as in
1980, and an increase of 13 percent in 1976.

Q

ERIC

Aruitoxt provided by Eic:

The agencies leading in support of basic
research in 1984 are the Department of
Health and Human Services (HHS) (39
percent), the National Science Foundation
UNSH) {18 percent), DOD {13 percent],
th  Jepartment of Energy (DOE) {12 per-
cent), and the National Aeronautics and
Spave Administration (NASA] (10 percent)
(chart 3). The National Institutes of Health
(NIH] within HHS accounts for 35 percent
ot the 1984 basic research total. One-half
of all basic research obligations are expected
to be directed to universities and colleges,
and une-quarter to *ederal intramural
activities,

Three tields of science receive special
emphasis in increased Government-wide
support of basic research in 1984. Mathe-
matics and tomputer sciences, engineering,

and the physical sciences show increases
of 23 percent, 18 percent, and 11 percent,
respectiveiy. NSF shows the largest increase
for basic research (18 percent), in part
because these fields represent almost one-
half of NSF basic research obligations {chart
4}. Life sciences continue to show the largest
share of basic research obligations. This
share declined, however, from 4« percent
to 44 percent between 1982 and 1984.

applied research

The decrease in Federal obligations for
applied research in 1984 continues a real
decline that began in 1979. Between 1973
and 1978 applied research obligations rose
in real terms at an average annual growth
rate ot 4.1 percent.

Y
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The agencies that lead in support of
apphed research in 1984 are DOD (34
percent], HHS (20 percent), DOLE (13 per-
cent], NASA (12 percent}, and the De-
partment of Agriculture (USDA] (5 per-
cent) [chart 5). Of these agencies, only
DOD shows a real increase (8 percent)
for 1984 over 1983. Since 1980, DOD
has showed an average real annual increase
of 4.4 percent. DOD now accounts for one-
third of Federal applied research obliga-
tions, up from 30 percent in 1982 and
1983, DOL shows the largest percentage
decrease tor applied research in 1984, after
receiving signiticant real increases in 1982
and 1983. USDA applied research obliga-
tions in 1984 are expected to be 9 percent
below 1983 levels. In real terms, this is
the lowest USDA applied research budget
since 1972,

Among, the ticlds of science, the most
signiticant real decreases in applied research
abligations are for the life sciences (5

R

All others ) o
R h

percent), environmental sciences (15 per-
cent}, and engineering (9 percent). The
physical sciences increase in real terms by
7 percent. These four fields account for
88 percent of all applied research obliga-
tions in 1984. Engineering is the largest
applied research field, accounting for one-
third of all obligations in 1984.

development

After falling almost steadily in constant
dollars from 1967 to 1970, Federal support
of development began to grow, showing
a year-to-year increase in real terms, Be-
tween 1978 and 1982, an upward surge
occurred in NASA support for the final
phases of space shuttie development. But
as NASA shuttle programs have become
operational, and as DOE energy develop-
ment programs have been phased down
in nonnuclear areas, most development
growth stems from DOD {chart o).

Development accounts for 90 percent
of the increase in total obligations for
research, development, and R&D plant
for 1984 over 1983, and two-thirds of total
obligations. In turn, DOD accounts for
99 percent of the increase in development
obligations, and 85 percent of all develop-
ment obligations. DOD accounted for 81
percent of development obligations in
1983. DOL, NASA, Department of Trans-
portation (DOT], and HHS are the major
agencies with development activities apart
from DOD. Thes e four agencies account
for 14 percent of all 1984 development
obligations. Overall 1984 development
obligations show an increase in real terms
of 20 percent over 1983. DOD shows an
increase in real terms of 2o percent.

Since 1979, development funds have
been significantly reallocated among the
five leading agencies with development
activities. The Federal budget's emphasis
on defense has produced increasingly rapid
growth in DOD development funding since
1979 when DOD accounted for 60 percent
of obligations; the other four leading
agencies accounted for 37 percent. Percent
change in real terms for development
obligations in 1984 are 79 percent above
1979 levels for DOD, and 52 percent below
1979 levels for the other four agencies.
In real terms, DOE development obliga-
tions in 1984 are 45 percent lower than
in 1979, NASA 72 percent lower, and HHS

e
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50 percent lower. DOT development ob-
ligations, which increased by 33 percent
in real terms between 1983 and 1984, are
4 percer.t above 1979 levels.

fields of science/
engineering

Federal obligations for research were
expected to reach $14.7 billion in 1984,
up 4 percent from the 1983 level. The re-
search total subsuines seven major fields
of science plus a "not elsewhere ‘lassified”
category covering multidisciplinary proj-
ects within a broad field and single-
discipline projects for which a separate
field is not specified in the Federal Funds
reporting system {chart7).
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The lite sciences, with $5:3 billion, will
receive an estimated 3o percent of all Fed-
eral research funds in 1984, Support for
this ftield, growing at an average ant ual
rate of 9.5 percent during 1974-83, in-
creases 2 percent in 1984, Among the major
fields of research funded by Federal agen-
cies, life wiences is the largest. This mainly
reflects biomedical research programs of
NIH and the basic agricultural research
programs of USDA. Biological research is
the largest tunding category in life sciences,
and also accounts for the largest percent-
age (lo percent] of all Federal research
obligations. Medical research is the third
largest funding category, accounting for
14 percent ot obligations in 1984. Basic
research in the life sciences is expected to
increase 5 percent. Applied research activi-
ties will decrease 1 percent in 1984, pri-
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marily as a result of reductions in USDA
and Interior programs.

Engincering research accounts for 24 per-
cent of the Federal research total or $3.5
billion. It grew at an average annual rate
of 9.4 percent over the 1974-83 period,
but is expected to fa'l slightly in 1984.
This decrease results rrom reductions in
applied research programs of DOE, In-
terior, USDA, and Department of Com-
merce. The largest increase (11 percent)
is shown in electrical engineering research.
Obligations for aeronautical engineering
show a 5-percent increase, metallurgy and
materials engineering a 7-percent increase
and chemical engineering shows a decrease
of 22 percent. Basic engineering research
has an increase of 18 percent, while ap-
plied research declines by 5 percent.

Support for the physical sciences, an
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estimated 22 percent of the research total,
or $3.2 billion. is expected to grow 12
percent in 1984, Average annual increases
in support over the last decade have oc-
cutred at about the same rate. Major sup-
paurt for this field is provided by DOD,
DOE, NASA, and NSF with smaller overall
gains in both basic and applied research.
Research in physics accounts for 05 per-
cent of physical science obliga.ions. This
is the second largest percentage {14 percent)
of all Federal research obligations. Federal
support for physics rescarch, which has
grown in real terms by 93 percent over
the 1975-84 period, had a real increase of
7 percent in 1984, Support of physical
sciences as a whole grew 57 percent in
real terms in the 1974-84 period.

The environmental sciences, 8 percent
of the total and now funded at $1.2 billion,
grew an estimated 7.5 percent annually
from 1974-83. Federal funding is expected
to decrease 3 percent in 1984 as a result of
significant reductions in NASA, National
Oceanic and Atmospheric Administration,
and the Interior. These offset the 1eo-
percent increase in NSF support. Applied
research programs are expected to decrease
12 percent from 1983 with large reduc-
tions in the Interior and DOE. Atmospheric
research shows an increase of 8 percent.

Mathematics and compuier sciences, with
$482 million in 1984, account for a rela-
tively small combined share of all Federal
research fuads (3 percent of the total).
They teceived a 21-percent increase (17
percent in mathematics and 24 perceat in
computer sciences) in the 1984 budget—
by far the largest relative increase of any
field. Together these fields also lead in
relative annual growth—14.9 percent from
1974-83. DOD will provide increased
applied research support to this field,
especially in the computer sciences area.
NSF will increase basic research support
in mathematics.

The social sciences and psychology.
prircipally supported through NIH, each
account for 3 percent of the 1984 Federal
research total, or $704 million, and show
the slowest relative annual growth of any
field from 1974-83. Psychology. however,
is expected to grow at 13 percent in 1984,
largeiy because of increased support for
applied research by DOD. Growth of 2
p rcent in the social sciences is driven
primarily by a 9-percent increase in basic
social science research by NSF and HHS,
but is offset by a 2-percent reduction in
applied research.



budget allocations bv
function

I'he major Federal R&D support pro-
prams tall mostly within <seven functional
budyet categones National defence, energy,
natural recources and environmen®  agri-
culture, transportation, Lealth, and general
soience, space, and technology (chart 8).
The leading teatures of R&D planning in

the 1984 budget are as tollows:

o National detense R&D programs show
an imcrease ot $7.1 bilhion, or 28 percent,
tollowimg larnge relative increases in 1982
and 1983 The R&D activities in this func-
ticn are sponsored by DOD and DOL.

o [lealth R&D) programs show an in-
crease ot $107 mullion, or 3 percent—an
amount below the aaticipated inflation
tate compared with a 10 percent gain in
1983 Almost all programs within this
tunctior are conducted by HHS.

¢ | nergy R&D programs show a de-
crease ot 9274 alhon, o1 11 percent, tol-
© 6432 million, or 14
pereent an g e ARENUIeS are in-
duded m R&a v i energy: DOL,
the Nudlear Regulatery Commission
INRC | and the Envionmental Proted tion
Agerov (EPA]

¢ Space research and technology R&D
promyrams show a dearease of $74 million.

[osing a dec.

of 1 opercent. wath emphir as given to space
~oence programs NASA conducts a! the
R&D activity under this tunction

o Caneral science R&IDD programs show
A e tease of $228 mullion, or 15 percent,
compared with o TO-percent gain in 1083,
Fhos tunction consists of NSE programs
and two programs of DOE.

e [rnsportation R&D programs chow
an ncrease of $197 qullion, o1 22 percent,
compared with a 13-percent increase in
1983 both veurs retlecting real growth.
Fhis tundtion is comprised of subdivisions

ot DO and NASA,

R&D prionties. measured interms o)
shates b the total held by various fung-
tional arcas, have continued to shift over
the 198284 period. with the most dramatic
hange occurming in national defense. This
tund tiomal area accounted tor ol percent
of the total i 1982, then grew to o3 per-
cent in f983 and 70 percent in 1984,

I he share held by the health function
has been relatively constant over the
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1982-84 period, at approximately 11 per-
cent. The energy share has fallen from 8
percent in 1982 to 5 percent in 1984, and
the space share from 7 percent to 4 per-
cent in the same period.

In 1984 the four leading functions—
national defense nealth, energy, and gen-
eral science, space, and technology—
account tor 93 percent of the total (table
3). Transportation, natural resources and
environment, and agriculture each repre-
sent 2 percent. The remaining eight funce-
tions tog 2ther acount for almost 2 percent
~f the total,

agency programs
dod

The DOD R&D program is oriented
toward the development of strategic and
tactical - rapons and supporting systems
to provide for the Nation's defense. In
1984 the DOD increase in R&D support
was 29 percent to $29.7 billion {chart 91,
the iargest 1-year increase in the 1974-84
period. The average annual increase be-
tween 1974 and 1980 was 8.~ percent. The
avetage annual increas.e between 1980 and
1984 has been 20.9 percent. DOD obliga-
tions make up o3 pereent of the Federal

Table 3. Budget authority for research and development

by budgeatiunction’
{Doliars in millions]
1982 1983 1984
dudget ‘unction acuual {est.}

Total .1 838,115 | $38,455| $45,663
Nationaldeterse ...... . . .............. 22,070 24,913 | 31,984
Health . ... ... .. .. ... ........ ..... 3,869 4,249 4,356
Energy ... .. e 3.012 2580! 2306
Spacerasesrchandtechnology ......... 2.£84 1,883 1,887
Generaiscience .. .................... 1,.59 1,492 1,720
Transportation ..... ............... 781 894 1,091
Natural resources and

anvironment ... ..................... 865 927 788
Agriculture ................. ... ... 693 747 748
Education, training, employ

ment, andsocigiservices ... .......... 228 220 226
Internationalatfairs .................... 165 152 161
Veterans benefitsandservices ... ....... 139 158 159
Commerceand housingcredit .......... 104 107 91
Incomesecurity ....................... 32 42 43
Administrationofjustice .. .............. 31 R 42
Community and regional

development .. ... ... e a3 48 39
Generalgovernment ... .. ..., ... ... ... 10 10 i 12

‘Listed 1n descending order of 1984 budget authority One budget function—general
science. space angd technoiogy—has been divided into two functions in this analys:s:
Space research and technology, and general science.

SOURCE National Science Foundation
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R&D total in the 1984 budget, tie highest
sirre attnoed an the pact decade. This
shate coutrasts with the average 50 per-
cent DD held over the decade.

The chiet soutce of growth in 1984 is
the strategic prosrams missiois area which
s enpected tomcrease 55 percent to $9.2
billion. Nir Force strategic programs are
expected to grow 141 percent to $o.5 bil-
hon with emphasis on the M-X missile
system. other strategic programs include
a planned $1 1 billion tor the Navy s Tri-

tent L misade programs as well as a planned

imcrease tor the Army s Ballistic Missile
detense systems technology  development.
DOD tactical programs in 1984 are sched-
aled tor an estimated 22-percent increase
over 1983 [to $8.9 billion). Advanced tech-
nology development programs are expected
to inciease SO percent to $1.2 billion, with
emphasis on the Very High Speed Inte-
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grated Circuits program and the Strategic
Computing program. Intelligence and com-
munications R&D programs are expected
to increase 31 percent to $3.0 billion. Tech-
nology base programs are expected to
increase 10 percent in 1984 to $3.5 bil-
lion. Approximately one-fourth of the R&D
funds in the technology base area are in
support of basic research.

doe

R&D funding for DOL activities is
planned to decrease 2 percent to $4.5
billion in 1984. Between 1977 (the De-
partment’s first year} and 1981, DOE R&D
funding increased at an average annual
rate of 8.8 percent. In the 1981-84 period,
funding has decreased at an average annual
rate of 2.8 percent.

Aiomic energy defense activities, the
leading R&D program within DOE, is ex-
pected to increase 10 - ercent to $1.5 bil-
lion with continued emphasis on weapons
research, development, and testing. Basic
research funding shows an increase of 12
percent in 1984 over 1983. Civilian energy
programs with the largest planned decreases
are the nonnuclear programs such as fossil
energy (57 percent) and energy conserva-
tion (59 percent]. Nuclear fission, the
largest DOE nondefense program area, ic
scheduled for a 7-percent increase to $707
million in 1984. A number of new initia-
tives are planned in 1984 to enhance the
research productivity of the U.S. scien-
titic community. These include a new
center tor materials research at the Law-
rence Berkeley Laboratory, expansion of
the National Synchrotron Light Source at
Brookhaven National Laboratory, and a
new colliding beam facility at the Stanford
Linear Accelerator Center.

hhs

Federal R&D obligations to HHS grew
3 percent to $4.4 billion in the 1984 budget.
Between 1979 {when education programs
were transferred to a separate department]
and 1984, HHS R&D obligations have
increased at an average annual rate of 5.5
percent.

NIH, accounting for 87 percent of all
HHS R&D funds, increases its support
by 2 percent, reaching an estimated $3.8
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billion. Each of the 11 separate institutes
within NIH receive slight increases in 1984.
Biomedical research continues to be the
primary focus of NIH research funding.
The Alcohol, Drug Abuse, and Mental
Health Administration receives the largest
relative gain—13 percent to $321 million.
Basic research, which accounts for So per-
cent of HHS R&D obligatios i, shows an
increase of 3 percent. The Centers for
Disease Control and Food and Drug Ad-
ministration each receives for research and
development a 7-percent increase over
1983,

nasa

NASA R&D programs develop new
space technologies and provide new knowl-
edge about the Earth, the solar system,
and the universe. NASA’s R&D obligations
are expected to increase 2 percent in 1984
to $2.5 billion. A 22-percent reduction in
R&D funding occurred in 1983 following
initiation of space shuttle operations in
November 1982 and concurrent conclusion
of the major R&D phase of the shuttle
program. R&D funding for NASA in 1984
is 18 percent below 1974 levels in current
dollars, and 00 percent below 1974 levels
in constant dollars.

Funding emphasis for NASA in 1984
will continue to be in the space science
and applications programs, particularly
physics, astronomy, and planetary ex-
ploration. New initiatives in 1984 include
a Venus Radar Mapper, a numerical aero-
dynamic simulation capability at Ames
Research Laboratory, and development of
advanced composites for large aircraft
structures. Ongoing R&D projects include
the Space Telescope and the Advanced
Communications Technology Satellite.

nsf

The R&D programs of NSF are expected
to total $1.2 billion in 1984, 17 percent
higher than 1983. Current-dollar NSF
R&D obligations have increased in the
1974-84 period at an average annual rate
ot 8.5 percent. In real terms 1984 funding
is 10 percent above 1974 levels. Basic re-
search, which accounts for 95 percent of
this agency's total R&D obiigations, wil!
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grow an estimated 18 ercent in 1984. The
additional funds are 1argely devoted to
strengthening support of research in math-
ematics, computer sciences, physical sci-
ences, and engineering.

usda

Total USDA R&D obligations are ex-
pected to decline slightly from $853 million
in 1983 to $848 million in 1984. This is
the first decrease (current dollar} in the
1974-84 period. Between 1974 and 1983

USDA R&D obligations increased at an
average annual rate of 9.5 percent. In real
terms 1984 funding is 10 pe.cent above
1974 leveis. The Agricultural Research Ser-
vice (ARS), which accounts for 54 per-
cent of USDA R&D obligations, shows
an increase of 2 percent in 1984. This is
offset by decreases in the R&D activities
of the U.S. Forest Service and the Eco-
nomic Research Service of 4 percent and
o percent, respectively. Obligations for
USDA basic research increased by 5 per-
cent. Obligations for applied research and
development decline by 5 percent and 3
percent, respectively.
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dot

DOT is scheduled to receive the largest
relative gain in R&D obligations of all
agencies—nearly 32 percent—which will
raise that agency's total to $520 million.
Most of this growth is accounted for by
an increase of approximately 113 percent
(to $304 million) for the Federal Aviation
Administration {FAA) for R&D activities
on an advanced air traffic control com-
puter. DOT R&D funding has fluctuated
significantly in the 1974-84 period. The
change in real terms for 1984 funding is
31 percent below 1974 levels.



section 2.

performers of federally
funded research and
development

Industrial firms continue to be the largest
performers of Federal research and devel-
opment. They are the fastest growing
group in terms of Federal support for
research and development. The following
section discusses the growth trends of the
major sectors in terms of Federal R&D
support within the Federal total, with em-
phasis on the most recent years.

the background

when DOD also dominated Federal R&D
activities. In 1983, Federal intramural activi-
ties declined from an estimated 26 percent
of the total Federal R&D obligations to an
estimated 24 percent in FY 1984.

industrial firms

Industrial firms (including federally
funded research and development centers
(FFRDC's})? are the largest performers of
federally funded research and development,
accounting for 54 percent of all Federal

As in the past three and one-half decades,
the largest share of total Federal R&D
support has been allocated to extramural

R&D obligations proposed for 1984. Fed-
eral funding to industrial firms increased

]
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performers. In the 1984 budget the share
ot R&D tunding to extramural performers
accounted tor appronimately 7o percent
of the total Federal R&D obligations, or
$34.5 billion.

Federal intramural funding, however,
has been increasing steadily (chart 10).
Since 1907, growth in intramural funds
has Feen more stable than for any other
pertorming sector. As a result of recent
increased growth in DOD funds, of which
only 23 percent is for intramural activities,
the gap between intramural and extramu-
ral funding is widening. This was the pre-
vailing relationship during the late sixties

g
A
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by 28 percent to $24.6 billion in 1984.
This is the fourth consecutive year that
Federal R&D funds to industry have grown
at a higher rate than any other performing
sector. In constant dollars, Federal R&D
funding to industrial firms increased an
average annual rate of 1.6 percent for the
period from 1974 to 1981. For the years
19¢1 through 1984, the constant-dollar
average annual rate of growth was 9.0
percent. The major factor influencing

Mhroughout this anslyss references to industsial firms
indlude dats for industsy adnunistered FFRIDC o,



these me reases s the groswth i DOD fund-
oy whic b increased 35 percent over 1983,
to $20 o bilhon (bt 11 Topether, DOLD),
DOE and NASA accounted for an est
mated o percent of all Federal R&D tund.
iy ditected o industria] firme,
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Singludes fecerally funded ressarch and Gevel-
opment canters (FFRDC'S) administered by this

SOURCE: Nationa! Science Foundation

dod .

DO contnties to rank tirst amony Fed-
cral apencies pronading Federal R&D «up-
port o the industrial secor. DO cur-
renthy accounts tor &3 percent ot all Federal
fundiay tor rescarch and development
Jitected woomdustoal trms [chart 12) This
i the Lirgzest <loee that DOD has had
cince Il Pros to 1982 the DOD shase
was typically between o0 percent and vo
penent The 33 percent increase in DOD
abligations to industral tirms in 1984 s

DOD
84

muore than three imes the average annual
rate of growth of 113 percent tor the
petiod Trom 1973 to 1983,

doe

DOLE tunds tor rescarch and develop-
ment to mdustrial pertormers account tor
o percent of all Federal tunds to this sector,
o1 22 billion. Because DOL has typically
reliad on FERDC « to conduct nudlear R&D
activities  over one-halt of DOE « R&D
tunds to industry is atlocated o FERDC <
This s m contrast to DOD and NASA
which ditect very little of their federally
tunded industrial R&D obhgations to
FERDC o Federal tunding tor DOL-
~pnn~nlt'd R&D) activities in the industrial
cector dedlined o percent trom the 1983
fevel.

nasa

NASA tunding, which accounts for 3
percent ot all tederally supported research
and development in the industrial sector,
tose 2 percent an 1984 to $814 million
atter o 44 percent decrease in 1983 Vari-
ations in NASA tunding can often be
accounted tor by cyddes inherent in the
couree of activities related to large-scale

programs such s the Apolly moon landing
in the late sinties and the space shuttle,
poth of which required substantial ¢ftorts
by industrial contractors.

character of work

Ot the $24.0 billion in Federal R&D
tunds allocated to industrial tirms, an esti-
mated 88 pereent is expected to be directed
to development programs. Applied research
accountad tor 10 percent and basic research
accounted tor 2 percent of all Federal R&D
funds to industry,

The industrial sector is the largest per-
tormer of tederally tunded development
programs {chart 13). Federal obligations
tor mdustial development adlivities ac-
counted for 48 percent ot all Federal fund-
ing tor research and development or 70
percent ot all Federal funding for develop-
ment in 19084, Appronimately $21.0 bil-
lion in Federal tunds were allocated to
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devdopment programs in the industrial
sector. This is a 32-percent increase over
1983 levels. The large increase in funding
tor 1984 is the result of DOD funding
increases, which accounted for 88 percent
of all industry contracted development
activities. DOE accounted for 9 percent
and NASA accounted for 2 percent of the
total.

Applied research funds directed to in-
dustrial performers accounted for 31 per-
cent of all federally funded applied re-
search. In 1984, Federal funding for applied
research within industry rose only 1 percent
to $2.5 billion. DOD, which is the largest
supporter of applied research within the
industrial sector and accounts for 60 per-
cent of the funding, increased its obliga-
tions by 19 percent. DOE funding, which
accounts for 13 percent of the total, de-
hined 30 percent. Applied research funding
from NASA temaned constant and ac-
counts for 11 percent of the applied re-
search total for industry.

In the 1984 budget Federal funds for
basic research directed by industry ac-
counted for o percent of all Federal obli-
gations tor basic research and increased
10 percent NASA, DOD, and DOE ac-
counted for 32 percent, 31 percent, and
19 percent. respectively, of the industry-
directed basic research total. All of these
agendies increased their funding for basic
research conducted by industry in 1984,

federal intramural

The Federal Government is the second
larggest pertormer of tederally funded R&D
programs, tollowing the industrial sector.
Federal intramural funding currently ac-
counts tor an estimated 24 percent of the
Federal R&D total. Federal intramural
pertormance is espected to reach $11.0
billion in 1984—a 7-percent increase over
1983. This increase exceeds the projected
rate of inflation for this period.

Much ot the cost of intramural work is
for personnel who are cither directly in-
volved with the performance of R&D
projects ar, as is the case in agencies such
as NSE, who are responsible for the ad-
ministration of R&D activities, In 1984,
personnel costs are expected to account
tor 49 percent of the Federal obligations
for total research and development to in-
tramural performers.

An estimated 58 pe.cent of the support
for intramural performance is expected to
be allocated to development programs, 2o
percent to applied research, and 10 percent
to basic research. DOD, NASA, and HHS
accounted for approximately 83 percent
of al' Federal intramural R&D funding
in 1€34.

dod

DOD has typically ranked first among
Federal agencies in terms of its intramural
R&D funds, averaging more than one-half
of total Federal obligations for intramural
research and development during the period
from 1974 to 1984. In 1984, an c«timated
03 percent of the total intramural R&D
funding, or $6.9 billion, is accounted for
by DOD (chart 14]. DOD intramural
funding grew relatively slowly between
1973 and 1982. Since 1982, however, the
indicated increases for DOD were greater
than any other agency (chart 15). The per-
centage increase in 1984 for intramural
DOD funding is expected to be 14 percent.

In 1984, the percentage of DOD funds
allocated to intramural development re-
mained stable at 83 percent, compared to
82 percent in 1983. Applied research has
declined to 13 percent and basic research
has fallen to 4 percent of the total. DOD
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allocated approximately $5.7 billion to in-
tramural development in 1984. As a result
of an 85-percent increase in the develop-
ment allocation to intramural Defense
Agencies, the obligations for DOD's in-
tramural development rose 16 percent.
Basic and applied research within DOD
intramural research and development rose
7 percent and 5 percent, respectively.

nasa

Since 1967 NASA has ranked second
behind DOD in intramural R&D funding.
NASA's average annual rate of growth
has been the lowest of the leading in-
tramural support agencies. In 1984, NASA
intramural funds increased by only 1 per-
cent to $1.2 billion. Since 1974, NASA's
percentage of all Federal obligations for
research and development by intramural
performers has dropped from 20 percent
to 11 percent,

11



In contrast to DOD, NASA has been
reducing its development efforts and in-
creasing its emphasis on research. This
is evidenced by increased emphasis on space
sciences research. In 1984, NASA's funding
for intramural research rose 7 percent
while funding for development fell 17
percent. NASA's funding for basic research
rose 18 percent in 1984, and applied re-
search increased 1 percent. Basic research
now accounts for a 31-percent share of the
total, and applied research, 49 percent.
NASA's intramural funding for develop-
ment has fallen to 20 percent. This decline
reflects the Administration’s efforts to in-
crease the role of private sector involve-
ment in development programs, as well as
a change in emphasis on the space shuttle
program. Because the space shuttle is now
operational rather than developmental,
funds previously allocated for its devel-
opment are now being allocated to opera-
tional functions.

hhs

HHS, ranked third in intramural R&D
funding, currently accounts for 10 percent
of the Federal intramural total. During
the period trom 1973 to 1981, HHS in-
tramural funds grew at an average annual
rate of 11,0 percent. Since 1981, however,
intramural growth has lessened. Federal
obligations to HHS for intramural research
and development rose only 3 percent in
1984 to $1.1 billion.

NIH continues to account for the largest
fraction of HHS intramural R&D funds,
with a 74-percent share. The strong growth
within HHS in the seventies was the result
of NIH s expansion of research during
that period in the fields of cancer and heart
disease. From 1973 to 1981 NIH funding
advanced at an average annual rate of 12.3
percent. In 1984, NIH funding rose 2
percent over 1983 to $797 million.

The second largest user of HHS in-
tramural funds is the Alcohol, Drug Abuse,
and Mental Health Administration
(ADAMHA]}. ADAMHA, accounting for
11 percent of HHS's intramural obligations,
increased funds by 5 percent over the
1983 levels.

HHS leads all other agencies in intra-
mural basic research support. In the depart-
ment's 1984 budget $536 million was
allocated to intramural basic research. This
is one-half of all HHS Federal obligations

12

for research and development by intramural

performers.

usda

USDA conducts intramural research in
fields related to agriculture and forestry.
Sixty-eight percent of USDA research and
development is performed intramurally,
and these funds increased 2 percent to
$578 million in 1984.

ARS accounts for 72 percent of the
USDA intramural R&D total, while the
Forest Service comprises 16 percent, and
the Economic Research Service, approxi-
mately 8 percent. ARS allocated 91 percent
of its total research budget to intramural
activities. Basic research accounts for 55
percent, and applied research, 45 percent
of the ARS intramural research total. The
Forest Service places greater emphasis on
applied research, which received 62 per-
cent of their research allocation.

USDA sponsurship of applied research
now accounts for 50 percent of all Federal
obligations to USDA for intramural re-
search and development. This is a slight
decline from 1983 levels. Support to basic
research remained at 45 percent.

universities and
colleges

Universities and colleges accounted for
12 percent of all Federal R&D obligations
in the 1984 budget. Support to this sector
grew 5.5 percent over the 1983 levels,
bringing academic R&D funding to $5.3
billion. HHS is the largest contributing
agency to academic research and develop-
ment and accounts for 47 percent of aca-
demia’s Federal R&D funding (chart 10).
This department increased its support to
academia by 3 percent in 1984. Within
HHS, NIH accounting for 93 percent of
academic R&D support, increased its funds
to universities and colleges by 2 percent
in 1984.

The 5.5-percent overall rise in Federal
R&D funding to universities and colleges
can be attributed primarily to NSF and
DOD. NSF, responsible for 17 percent of
the total, increased its support by 18 per-
cent [chart 17). DOD increased its funding
by 14 percent and accounts for 16 per-
cent of the total.
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Federal funding to universities and col-
leges registered constant-dollar gains in
1983 and 1984 after declines in the two
previous years. Research continues to out-
weigh development in terms of total R&D
support to the academic sector. In 1984,
approximately 89 percent of all Federal
R&D funding within academia will be spent
on research. An estimated 63 percent of
the total will be for basic research. This
is a 9-percent increase over 1983 funding.
Universities and colleges are the largest
performers of federally funded basic re-
search, accounting for $3.3 billion in Fed-
eral funds. HHS and NSF continue to be
the major contributors to basic research
support directed to universities and colleges
(chart 18).

fieids of science/
engineering

Within the academic sector, the 1984
budget reflects a significant increase in
federally funded research in the physical
sciences, engineering, environmental sci-
ences, and mathematics and the computer
sciences. Federal funds for research in
mathematics and computer sciences in-
creased 23 percent; engineering increased
15 percent; and physical sciences and
environmental scivnces each increased 13
percent in 1984. HHS, the largest support
agency of research in the academic sector,
accounted for 49 percent of all Fed-
eral funds. NSF accounted for a 20-percent
share of the funds to this sector, followed
by DOD with 12 percent of the total.

Approxiinately 89 percant of HHS ‘s
funds allocated to universities and colleges
are for research in the life sciences; more
specifically, the biological (excluding en-
vironmental] sciences. Total life sciences
research obligations by HHS to universities
and colleges increased by 3 percent in 1984.

Federal obligations for physical sciences
research—15 percent of all academic re-
search funds—increased almost 13 percent
in 1984 (chart 19). Major increases in
funding took place in NSF, DOD, and
NASA. NSF, sponsoring 41 percent of all
Federal support for research in the phys-
ical sciences, increased its funding by 21
percent in 1984, DOD'’s obligations to the
physical sciences increased by 17 percent,
while NASA increased its physical sciences
research support by 21 percent.

Federal obligations for engineering re-
search in academia increased 15 percent
over the 1983 levels. DOD, which accounts
for 41 percent of all Federal funding for
engineering research in universities and
colleges, increased its obligations by 19
percent in 1984. NSF, with a 33-percent
share, increased its funding 22 percent.

Federally supported academic research
in the environmental sciences increased
by 13 percent in 1984. DOE, having a
4-percent share in this area, more than
tripled its funding, while NSF, with a 60-
percent share, increased its environmental
sciences research funding by 13 percent.

Federally funded research in universi-
ties and colleges in the mathematical and
computer sciences rose by 23 percent.
DOD, which provides 54 percent of the
Federal support in this field, increased its
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funding by 29 percent in 1984. NSF, whose
share is 38 percent, increased its funding
by 20 percent.

ffrdc’'s

FFRDC's perform or manage research
and development for Federal agencies.
Currently, there are 34 FFRDC's; these
centers typically meet a set of particular
R&D needs of Federal agencies or, in some
instances, they provide major nationally
utilized research facilities at universities.
Each center is administered by an industrial
firm, a university or university consortium,
or an independent nonprofit institution.
The centers differ from Federal laboratories
in that FFRUC's are predominantly staffed
and operated by contract employees, rather
than government employees.

In 1984, FFRDC's accounted for approx-
imately 10 percent of all Federal R&D
funding, or $4.0 billion. DOE continues
to be the major source of R&D funding
to FFRDC's. In the 1984 budget DOE
provided FFRDC's with $3.0 billion or
04 percent of the total allocated to
FFRDC's. DOD followed with $1.1 billion
or 24 percent.
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University-administered FFRDC's re-
ceived $2.3 billion in R&D funds from
the Federal Goavernment in 1984—an in-

. cerease of 10 percent over 1983 -or ap-

prosimately one-half of all R&D obligs-
tions to FERDC's (table 4). The share of
R&D funding for FFRDC's administered
by industrial firms, 35 percent. rose ©
percent to $1.o billion. FFRDC's admin-
istered by nonprofit institutions received
$o83 million, or 15 percent of the total,
to reflect 4 20-percent increase in funding
to FERDC & administered by nonprofit
institutions. This growth can be attributed
to significant increases in DOD support.

Although all FFRDC's conform to the
same set of definitional criteria, they have
marked ditferences in functions. In order
to highlight these ditferences, the centers
have been grouped into four categories
according (o primary activity: Research
Laboratories, R&I) Laboratories, Study and
Analysis Centers, and System Engineering/
System Integration Centers. This separation
permits a Jearer and more accurate ap-
praisal of the nature of their functions.
The categories are defined in the technical
notes section and centers are listed by
category in appendin B. The data are based
on FY 1982 information, the latest data

for which data for individual centers are

available.

r&d plant

In 1984, the Federal Government is
expected to obligate Lo billion to R&D
plant. Funds for R&D plant are primarily
for the acquisition, construction, or reno-
vation of land. equipment, or facilities for
use in R&D activities at Federal or non-
Federal installations. Significant changes
in funding for R&D plant can occur from
year to year due to startings and comple-
tion of construction projects, and the cycli-
cal nature of renovation and repair.

The $1.0 billion in R&D obligations
represent a 14-percent increase over the
$1.4 billion estimated for 1983. In 1983
and 1984 the largest share of R&D plant
was allocated to Federal intramural per-
formers {table 5). In 1984 Federal intramural
R&D plant funding increased 29 percent
to $044.1 million. Federal support for R&D
plant to FFRDC's administered by indus-
trial firms increased 24 percent to $411.3
million. R&D plant obligations to FFRDC's
administered by universities and colleges

fose 14 percent in 1984 to $390.3 million.
Together, these three performers account
for 92 percent of all Federal R&D plant
funding.

With $872.0 million in Federal obliga-
tions for R&D piant in 1984, DOE contin- -
ues to rank first among all Federal agen-
cies (chart 20). Although DOE R&D plant
funding is expected to increase 10 percent
in 1984, the prevailing trend in recent years
has been to reduce Federa! support of
research and development and associated
plant that is viewed by the Administra-
tion as being more appropriately conducted
by the private sector. DOE currently ac-
counts for 55 percent of R&D puant fund-
ing. DOD funding, which accounts for
28 percent of federally supported R&D
plant, rose 3o percent in 1984 to $438.2
million. The large increase that took place
in DOD funding in 1977 was due to major
facility modifications of Air Force installs-
tions. NASA funds for R&D plant in-
creased 54 percent to $150.5 million in
1984. This increase provides for the con-
struction of several new facilities. NASA
currently accounts for 10-percent share
of R&D plant obligations. DOE, DOD,
and NASA account for 93 percent of all
Federal R&D plant funding in 1984.

Table 4. Federal obligations for resesrch and development by performer:

fiscal years 1974 and 19882-84
{Dollars in millions]
Actual Estimated
Average
annusd
Pertormer percent Percent Percont
change change change
1874 1882 | 1974-82 1983 [1682-83 1984 | 1883-84
TOWBl .o $17.410 | 836,433 +9.7 |$38,710 +6| $45.497 +18
Federalintramural .............. 4911 | 9,141 +8.1: 10228 +12| 10970 +7
industristfirms’ ................ 8,345 | 18688] +10.0; 19,254 +3| 24,571 +28
Universities and colleges ... .... 2214 | 4608 +98| 4996 +8] 5an +8
FFRDC's administered by
universities .................. 789 | 1977 +122| 2089 +6| 2202 +10
Other nonprofitinstitutions ...... 672 | 1092 +63]| 1177 +8; 1338 +14
FFRDC's administered by other
nonprofitinstitutions . ......... 199 8211 +129 §68 +9 683 +20
State and localgovernments . . ... 214 164 -1.9 210 +14 189 -10
FOT@IGN .....ovnvneeraenanonres 65 214 +16.1 188 -12 185 -2

-mmmwmmmmwmmmwmm.
SOURCE: Nations! Science Foundst'an

24




Q

ERIC

Aruitoxt provided by Eic:

Table 5. Federal obligations for RaD plant

by performer
[Doilarsin thousands]
Periormer 1982 1983 1984
actua! {est.) {est.]
Yol .................... $1.380.774 $1,360.204') $1,568,502
Foderalintramural . ......... ... 428,029 490,280 844,091
industrigifirms . ............... 110,438 151,854 10.699
FFRDC's administersd by
industriatfirms .............. 362,180 330,861 411,280
Universitissandcolieges .. ..... 30,262 32,512 39978
FFRDS's administered by
universitiesandcolleges .....| 441,660 341,288 390,278
Other nonprofit
institutions ................. 6.578 4,444 4,665
FFRDC's adminigtered by
nonprofit institutions ..., ... .. 9.446 5,673 2,188
State and loca!
governments ............... - - -
Foreign ................ 3,173 3.342 3.546
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“section 3.

geographic distribution,

1982

In 1903, 19065, and 1968, and annually
since 1908, data have been collected on
the geographic distribution of Federal R&D
funds. The data are based on agency award
records compiled after all funds for a fiscal
year have been obligated. Geographic data
were not yet available for 1983 and 1984
when this report was prepared. In 1982,
the 10 agencies participating in the geo-
graphic portion of the survey* reported
a total of $35.4 billion in R&D obligations,
almost 97 percent of the Federal R&D total
in that year. These agencies also reported
$1.4 billion in R&D plant obligations.

In 1982, every State and the District of
Columbia received Federal R&D support.®
California received the greatest amount—
$8.9 billion; South Dakota the least
amount—$19.0 million. Eleven States—
California, Maryland, Massachusetts,
Florida, New York, New Mexico, Virginia,

“The Diepartments of Agrisulture. Commerce, Energy,
Detenve. Interior. Traneportation. and Health and Human
Setvaes, the Envitonmental Protection Agency. the Na-
tional Acronauiine and Space Adminetration. and the
Natmal ienee Foundation

*For purpose of thie analyws the District of Columing
i consdered 2 State

1979, the first five of these States, plus
Pennsylvani.:, Texas, and Ohio, have re-
mained in the $1 billion-or-more category.

Pennsylvania, Texas, Washington, and
Ohio—each showed more than $1 billion
in Federal R&D obligations {chart 21). Since

Chart 21. Distribution of total Federal R&D obligations by State: FY 1982

New England

Mountain $3.8 billion

$3.0 billion V83t North Central

$2.2 piiflon

East North Central

Middle
Atlantic
$3.7 bllilon

Pacific®
§10.1 biliion

South
Central
$1.5 bitlion

$1 biftlon or more
S0 to §1 dillion
$100 to $500 million
Under $100 miilion

West South Centrs!
$1.4 blillon

Kincludes Alashe and Hewell,
SOURCE: Nstions! Science Foundation
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“the leading
states

- Distribution of Federal R&D obligations
to the various States from 1972 through
1982 show that nearly one-half the States
have accounted for approximately 90 per-
cent of the total (table o). Each year,
hetween 10 and 18 States have each ac-
counted for 2 percent or more of the Fed-
eral R&D total, and these States, with few
exceptions, have been the same ones, year
after year, even though their rank order
has changed somewhat (chart 22). They
are States which offer established indus-
trial R&D capabilities or contain Federal
intramural installations or university and
college complexes with a wide variety of
well developed research and technical
specialization.

California has recelved the largest share
of Fuderal R&D support each year since
such data were first collected in 1963. That
year, California accounted for 35 percent
uf the total. California’s share has never
been less than 21 percent (1972) and was 25
percent in 1982. This State has the largest
concentration of aircraft and aerospace
firms in the Nation as well as a heavy
concentration of electronics firms, indus-
tries that receive large shares of DOD and
NASA contracts. The $8.9 billion directed
to California in 1982 was a 26-percent
increase over the previous year, and sig-
nificantly higher than the 8-percent average
annual increase for the 1972-81 period
(table 7). The major portion of the 1982
increase was related to increased DOD
contracts to industrial periurmers in the
State.

For Maryland the share-of-total has
increased since 1903, when it was less than

Table 6. Percent distribution of Federal R&D obligations to the 20 States
leading in such support in fiscal year 1982 for uloctoq years

{Dollars in millions]

State 1972 1076 1981 1882
Total,aliStates ............... $16,262 $20,285 $31.930 $35,362
Lo
Percent distribution
California ...................... 21.4 271 2.1 25.1
Maryfand ... ... .............. 8.1 8.9 8.1 8.1
Massachuselts . .. ............. 59 6.3 75 7.8
Florida ......................... 6.3 39 4.3 5.0
NewYork ....................... 68 58 4.9 4.8
NewMexico .................... 28 3.1 38 a7
vieginia ... ... 33 3.7 3 38
Pennsylvania . ... ............ ... 39 4.1 34 3.2
TONAS ... ... o 4.0 4.1 3.2 3.0
Washington .. .................. 33 35 3.3 29
Onio ...... P 3.2 3.1 3.5 2.9
Districtof Columbia ............. 28 28 29 2.7
Missouri ....................... 4.2 20 26 26
NewdJdersey ... .................. 47 2.4 24 - 2.8
Tennesse® ..................... 1.2 2.1 28 2.0
Kansas .. ....................... 2 2 1.8 1.8
Algbams ... ... .............. 2.2 18 1.8 16
Colgrado ....................... 23 1.2 20 1.6
ffinols ......................... 18 20 1.8 1.5
Connecticut ... ... ............ 10 1.2 1.8 1.2
AlfotherStates' .. ................. 109 11.1 13.6 12.6

!inciudss oullyng sreas and offices abroad.
SOURCE: Nstiona! Scisence Foundation

e et n e e g, s o -

6 percent, to a high in 1980 of 9 percent.
In 1081, Maryland's share-of-total fell to
8 percent and has remained at this mark
in 1982. The $2.9 billion directed to Mary-
land represented a 10-percent increase
over 1981, three percentage points below
the previous 9-year average annual rate.
Maryland with its many Federal R&D in-
stallations, continues to dominate Federal
intramural R&D obligations. Just over
two-thirds of all Federal R&D support go
to intramural performers within that
State. Maryland's largest Federal installa-
tions are the Naval Air Test Center (DOD),
Edgewood Arsenal Laboratories (DOD),
National Institutes of Health (HHS), and
Goddard Space Flight Center (NASA),
the National Bureau of Standards (Com-
merce}, and the Agricultural Research
Center (USDA).

Massachusetts, with $2.8 billion Federal
R&D obligations in 1982, has ranked third
in receipt of such funds since 1973, and
has commanded approximately 8 percent
of the Federal R&D total since 1978. This
State is heavily dependent on DCD con-
tracts to industry. These accounted for 51
percent of the Federal R&D total for
Massachusetts in 1982, a net gain of 3
percent over 1981. In fact, DOD R&D
support to all performers in Massachusetts
accounted for 77 percent of the Federal
R&D total in this State. HHS, which con-
tributed the second largest amount of R&D
funds within the State, primarily supported
university and other nonprofit performers.
Both DOD and NASA also provided sig-
nificant shares of their R&D support to
universities and colleges in the State and
increased their level 3f support over that of
the previous year. The 15-percent increase
in total Federal R&D obligations to Massa-
chusetts, 1982 over 1981, was greater than
the 11-percent annual average of the pre-
vious 9 years. This 1-year increase was
almost entirely attributed to increased DOD
support; in particular, DOD contracts to
industry. Massachusetts also has « large
number of universities with extensive
research capabilities supported primarily
by DOD and HHS.

Ir 1982, Florida moved up to fourth
place in receipt of Federal R&D support.
With $1.8 billion, 5 percent of the total,
Florida received an increase of 29 percent
over 1981 primarily with a $382 million
increase from DOD and a $22 million in-
crease from NASA. DOl ani NASA
accounted for 93 percent ot -i! Tederal
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R&D obligations directed to this State in
1982. Ninety-five percent of the Federal
total was directed to intramural and in-
dustrial performance. Most of the intra-
mural activities have taken place at the
Kennedy Space Center in the development
of NASA space transportation systems, and
at Eglin and Patrick Ais Force Bases, both

—
. T
—
T
‘“
=
]
~“
]
—
A

L

within the site of tne Eastern Test Range.
The 42-percent increase over 1981 in DOD
support reflects a 55-percent increase to
intramural performers as well as the growth
of ongoing strategic defense activities, such
as the Air Force weapons testing program.

New York, with almost $1.7 billion in
1982, also received 5 percent of the Federal

28

R&D total. The 9-percent increase over
the 1981 level doubled the annual average
funding rate of the previous 9 years.
Approximately 49 percent of all Federal
R&D obligations were directed to industrial
performers and their related FFRDC’s.
Another 27 percent were slated for uni-
versity-and-college performers. DOD,
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Tabie 7. Federal RAD obligations by geographic division and State for HHS, and DOE were the prime support

seiacted yoars agencies, DOD concentrating on industry,
[Dollars in mitions] HHS on universities and colleges, and DOE
_ on FFRDC’s administered by universities.
Aversge snnus! Percent While the same States remain among
percent change change the 15 to 20 leaders year after year, thelr
Division and Stete 1972 1981 1972-81 1982 | 1962 rank order changes. All of the leading five
Tota), ali States §1 "ec8 $31,920.6 7.9 $35331.8 | 107 States in 1982 had been among the leading
Pacitic ......... ' 3.2 8,304.6 8.0 10,1180 | 21.8 f:’: gd“““g t?eh1'97z~sz decade. Florida
Alaska ............ . 51.8 13 400 | -228 shitted out of this group in some years.
mnm ........ 3,47:711 70:8; B.g sss&g %’g; Aside from the five leaders, States that
s 7. ) . . -10. .
Orgon ........ 0. 53.7 108.6 7.8 106.3 7 rose to the top 10 during the decade are
Washington ... .. 537.9 1.047.5 | 7.7 1,038 9 -8 Texas, New Mexico, Virginia, Ohio,
SouthAtlantic ... 3.560.6 6,674.3 7.2 75638 | 133 Pennsylvania, and Washington.
Deiaware .......... 17.4 269 4.5 4.6 33.6
Districtof Columbia 462.1 821.0 8.0 854.6 3.6
Florida............ 1,.0225 13737 a3 1,776.4 293
R ..., 719 195.0 1.7 217.3 1.4
ING Y net . SIRLE 1.318.1 2%3.; 1;'2 2,2;02:5 128
orthCarolina . ... ) )
South Carciina . ... 263 961 155 98.7 27 relative rates of
Virginia ........... 520.6 1,066.4 8.1 1,280.1 18.9
WestVirginia ... 294 1512 | 200 91.0 | -39.8 growth
Middie Atlantic ... ... 2.481.0 3.416.0 .38 3,711.9 8.7
NewJersey .... . ... 763.1 776.4 2 887.9 14.5 . . .
NewYork .......... 1.075.8 1,552.7 42 1,692.5 8”7 Of the 11 States receiving $1 billion or
Pennsyivania ...... L 042.3 :1 082.9 ____ 60 l .131.8ﬂL 4.5 more of total Federal R&D support in 1982,
NewEngland......... | 12598 3.1725 10.8 3,567.3 12.4 New Mexico, Massachusetts, and Cali-
Connecticyt ....... 168.2 485.0 12.4 439.6 9.4 ia showed
Maine............. 16.3 24.4 48 239 | -20 fornia ’;h;’ e the grea'ftf"v“:se annual
Massachusetts ... 9612 2.421.; :% 2.7;g.§ 1;3 rates o; unding srbt;wt or the lol;veaf
New Hampshire .. .. . . . . -7. i - t ,
Rhodeistand ... .. 68.95 182.5 114 2421 .7 perdl 15?72 82 l‘('l 4 he 8] hAm‘;‘ns the *2‘0
Vermont .......... 22.8 18.7 22 357 | 909 leading States, the three that showed t ;
Mountain ............ 1.214.4 3.018.4 106 30028 | .= hlshesl(taayeras; annual "‘_‘r’s of 3"‘“’;
Arizona ........... 89.9 367.7 170 2645 | -284 were Kansas (3 per(et'\t). ennessee (14
Colorado .......... 369.1 6328 8.% 5568 -15.3 percent), and New Mexico {11 percent).
Montena 1111 190 454 102 %7 | 39 For New Mexico, the growth rate of
Nevads ........... 1403 263.0 7.2 376.3 43.1 11.3 percent chiefly reflects DOE support
New Mexico ....... 4515 1.224.1 1.7 1.322.6 8.0 to FFRDC's administered by industrial
Uiah ... 58.9 305.7 201 2079 | -58 , , |
Wyoming .......... 9.9 58.2 21.7 254 | -56.4 firms, such as the Sandia National Lab-
EastNorthCentral ... 1.179.6 2,349.3 8.0 22601 | -38 ‘;'l“t°"°’l'\"“, A”l"ig::“::e “;d \'},‘e Los
WNOIS « .. re.. . 291.0 5726 78 5430 | 52 amos Nationa ratory. For Virginia,
indiana _.......... 133.5 170.1 ag ;%.g gg which averaged a 9.1 percent annual rate
omo L iy | W33 g8 | 1048 | 43 of growth, support was primarily from
wisconsin ... .. .. *80.1 132.2 - 5.7 129.4 2.1 DOD. This included Navy contracts to
West North Central §06.0 1,829.6 8.1 21513 | 176 industry for shipbuilding and engineeting,
lowa .............. 379 1474 18.3 1363 | 75 and support for DOD intramural installa-
Kansas............ 31.3 4‘713 35.2 g%; gg tions, such as the Army Laboratories at
Missourl .. | 5785 5204 2 8118 | 13 Fort Belvoir. NASA was also an important
Nebraska ......... 11.7 % :’ 1 ;g g-g 9-8 provider of Federal R&D obligations in
Soutn Dakots 83 10.2 26 190 | 863 Virginia; for example, at the Langley Re-
; 1 71 s 4001 5.2 search Center in Hampton and Wallops
wf:gmcmm ?:: 1"3 12 550 : For 0.4 Flight Center on Wallops Island.
""""" ) 2318 138 2388 | -286 Kansas, with an average annual growth
: 82.4 123 85.0 -20.4
. 1,091.7 52 1043 | 22 rate of 35.2 percent for the decade, reveived
Em% increasing DOD contracts to "\dustry, a
) 1,608.7 108 1,488.7 7.3 trend begun in 1978, Tennessee, with an
9 - 838 o9 58;-2 138 average annual 10-year growth rate of 14.1
' 125.5 8.4 1257 2 percent, derived approximately two-thirds
__8836 | 188 | 70238 | -206 of all Federal support from DOE. Approxi-
38.9 8.7 0.7 48 mately four-fifths of that support went to
472 3 9.0 25.0 industrial firms and to the Oak Ridge

National Laboratory {an industrially admin-
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istered FFRDC). DOD also provided sub-
stantial R&D support to Tennessee.

Among the leading 20 States with the
highest relative growth from 1981 to 1982
were Kansas (up 35 percent], Florida {up
29 percent}, California {up 26 percent}, Vir-
ginia (up 19 percent), and Massachusetts
fup 15 percent).

While all of the 10 leading States except
Texas showed absolute increases in 1982
of more than $500 million over 1972, five
of the 10 “second-tier " States had absolute
increases of more than $300 million for
the same period. New Jersey, with the
smallest average annual growth rate in the
10-year period, reflected declines in sup-
port from 1973 to 1970. Even with some
later gains, New Jersey's level of support
in 1982 was close to that of 1972

Table 8. Relative growth in the

fiscal year 1872-82 period in Federal R&D

obligstions to the 20 ststes leading
in such support in fiscal year 1882

{Dotlars in millions]

Average
‘ annual
‘ percent
1 change
State 1972 1982 ' 1972-82
: e e _i
Total. all 5
States .| $16,261.8 ; $35,361.6 8.1
Calitornia . . . I 34731 8.888.3 g8
Maryland .. | 13181 2,850.2 8.0
Massa- !

chusetts . . 8961.2 2.775.2 11.2
Florida ..... ; 1.022.5 1,776 .4 57
NewYork ... 1,075.6 1,692.5 48
New Mexico . 4515 1.322.6 11.3
virgima .. ! 529.6 1.268.1 9.1
Pennsyl- ;

vamnig . .. 6423 | 1,131.5 58
Texas ‘ 653.0 ! 1.054.3 4.9
Washington .- 5379 [ 1.038.9 6.8
Oho ... ... | 5217 | 1.024.8 7.0
District of [

Columbia 482.1 | 954.6 7.8
Missouri , .. 679.5 f 811.3 o
New Jersey . 763.1 887.9 1.5
Tennessee . . § 1879 702.3 14.1
Kansas .. | 313 637.7 35.2
Alabama .. .| 359.0 5615 4.6
Colorado . .. 368.1 556.6 4.2
Hinols . ... .. 2010 §43.0 84
Connecticut ! 168.2 | 438.6 10.0
All other

States' . .. l 17639 4,344.3 0.4

' includes outlying areas and offices sbroad.
SOURCE Nations! Science Foundation

distribution of funds
by performer

For many years, four Federal agencies—
DOD, NASA, DOE, and HHS—have been
responsible for approximately nine-tenths
of total Federal R&D obligations. Their
patterns of support to performers in the
various States lai gely determine the pat-
terns of distribution of all Federal R&D
obligations. The States with R&D pe.-
formance capabilities necessary to satisfy
the needs of these four Federal agencies
also tend to lead the other States in re-
ceipt of total Federal R&D support. Such
States easily accommodate aircraft, aero-
space, and electronics firms, and have

30

concentrations of university research
talent, including modern medical research
teams. They have geographic areas suitable
for testing missiles, aircraft, spacecraft,
and explosives.

The 10 States leading in Federal R&D
pesformance were responsible for 77 per-
cent of all the support to Federal intramural
efforts; 71 percent of all Federal support
to industry; 03 percent of total support
to universities and colleges; and 83 percent
of the total to nonprofit organizations.

When States are compared by perform-
ing sectors, those that have remained among
the top five in receipt of Federal R&D
funds year after year contain a strong
balance of performer capabilities (charts
23, 24, and 25). Thus, in 1981, as in prior
years, California led in Federal R&D obli-
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pations directed to idustiy as well as to
wversities and colleges and their associated
FERDI o and ranked second in support
to Federal imtramural activities as well as
to nonprotit organizations and theirr asso
cuated FERDC « Marviand led all the States
in Federal intramural cupport and was sinth
m o suppont o acadenia. Massachusetts was
second to Cabitormia in support of industry,
aniversities and colleges, nonprotit insti-
tutions. and assocated TERDC <t was
tenth in support of Federal intramural
periormers

New Mesioo, while sanked «inth an
total R&D) support and eighth m Federal
suppotrt toomdastry, led the States in
support fo mdustry - admimistered FERDC s,
It tanked cecond to Calitornia in level

Snciudes autiytng seee and afyee shrond.

of support to university-administered
FERDC s {entirely because of the location
of DOL-supported R&D centers within
the State).

Concentrations of Federal R&D obliga-
tions among a few States are found in
areas where the number of performers of
one type is very low. For instance, in 1982
FERDC's administered by universities were
tound in only 14 States and 07 percent of
Federal R&D support to these centers was
concentrated in the top 10 of the overall
feading States. In the wase of FFRDC's
administered by other nonprofit organi-
sations, 90 percent ot the Federal R&D
support was directed to the 10 leading
States {these centers were in only o of
the States).
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factors in r&d
performing capability

R&D obligations can be ranked by State
and compared with such measures of
national resources as population, total
scientists and engineers, and doctoral
suientists and engineers {table 9). Although
there are no direct causal relationships,
the data indicate that the top 10 States in
Federal R&D obligations were the same
top 10 in other resources, with the sirgle
exception of New Mexico.
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Table 9. Distribution of Federal R&D abilgations by State compared with other
nations! indicators by State: fiscal year 1882

¥ Y 1
' TotalFederalR&D | Total scientists and | Doctoral scientists
? obtigations ! Popuiation engineers . and engineers
¥ "T .
State * Percent Percent Percent Percant
. Rank oftotal . Rank of total | Rank of total | Rank of totat
UnitedStates.total ..........  $35362milion = $232million’ $3:569 thousand (prel.] | $379thousand (est |
Cauwtornia..................... s' 1] 2514 1 10.68 1 12.07 1 12.15
Maryland ..................... : 2 808 | 19 1.84 1 2.76 9 3.69
Massachusetts . .............. 3 | 7.85 I 11 250 7 41 5 4.62
Flonda ............. ......... 4 | 502 | 7 4.50 10 2.81 13 2.39
NOWYOTK ... ..., 5 | 479 | 2 783 2 7.47 2 9.75
NewMexico...... ... 6 | 374 | 37 59 30 85 24 1.17
Vieginia ........ . ...... 7 359 | 13 2.37 12 2.62 12 2.70
Pennsylvania ... e 8 320 | 4 5.12 4 5.06 4 4.79
Texes ........... ... | 9 298 | 3 6.60 3 | 6.26 3 4.90
Washington .. ................. 10 204 20 1.83 14 215 16 1.98
OhiO ..o, . 1 280 | 6 466 6 4.29 8 385
Districtof Columtia ............ 12 270 | 47 27 21 176 | 10 3.48
MISSOUPt ... .. ... 13 258 15 2.14 13 2.20 22 1.66
NewJersey ................... 14 251 ! 9 3.21 9 3.68 7 4.40
Tennessee. ... . ............... 15 189 | 17 2.01 2 . 149 . 21 1.68
Kansas ... .. . ............ 16 1.80 32 1.04 28 87 . 35 74
Alabama .. .. ... ........ 17 159 22 1.70 31 | 8 ' A 92
Colorado ... .................. 18 157 27 1.32 17 ! 204 14 ‘ 2.1
Winois . ....................... 19 154 5 494 5 480 6 4.41
Connecticut  ................. 20 124 26 1.36 18 2.04 17 1.83
Minnesota ........ .......... 21 107 21 1.79 15 213 18 1.78
Michigan ..................... 22 107 8 393 8 3.85 1 3.24
Nevada......... ............. 23 | 1.06 43 38 51 18 50 18
Utah ... 24 81 36 67 32 8 | 34 .80
NorthCarolina . ............... 25 77 10 2.60 20 1.77 15 2.09
Anzona ... ... ... ... 26 75 29 1.24 27 1.02 28 1.06
Rhodelstand . ... ............ 27 68 41 41 42 .38 39 48
louis:ana .. ................... 28 87 18 1.88 23 i 1.49 25 1.13
GEOrgia ... . 29 61 12 2.44 24 1.42 23 1.41
INdignNa ..., 3n 53 14 2.36 19 1.87 19 1.75
IOWR ..o 31 39 28 1.25 29 86 32 .92
wisconsin ... .. ... ... .. [ 32 37 |18 2.0€ 16 2.09 20 1.69
Idaho . ........................ 33 36 | 40 42 39 47 42 .38
MISSISSIDPI ... L 34 36 ;31 1.10 37 53 37 62
Oegon..... ................. .35 3 : 30 1.14 25 1.22 26 1.06
SouthCarolina ................ 36 28 | 24 1.38 33 84 << I 89
Kentueky .................. ... 37 27 | 23 1.58 34 77 29 97
Westvirginia. ................. 38 26 34 84 36 59 38 50
Oktahoma .. .................. ;- S 19 25 1.37 26 1.12 27 1.06
NewsHampshire ..... ... ... ... 40 14 ; 42 41 44 .30 46 28
HaWRIE ..o 41 13 {39 43 43 38 40 45
Arka8nsas ..................... 42 12 33 89 40 .44 41 A4
Momtana ..................... 43 12 44 a5 45 .30 45 .34
Alaskg ............. ... ... 44 11 51 19 49 21 48 .20
North Dakota 45 10 46 29 47 26 47 .23
vermont . ... .................. 48 10 49 .22 48 .23 44 .38
Delaware ..................... 47 10 48 .26 41 41 30 .93
Nebraska..................... 48 09 35 69 35 81 KT} 62
WYOming ..o, 49 07 50 22 46 26 51 18
Maine ........................ 50 o7 as 49 38 51 43 37
SouthDakota ................. 51 05 45 .30 50 19 48 23
Outlying areas and
officesabroad .............. — .28 - - - 1.95 - 26

'Provimional estimate of resident population as of July 1, 1889,
SOURCES. Department of Commerce and the National Science Foundation
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r&d plant

Of the 10 leading States in Federal
R&D support in 1982, ¢ ranked within
the leading 10 in Federal support for R&D
plant. Whereas these States toge:her—
California, New Mexico, Maryland, Wash-
ington, New York, and Pennsylvania~
accounted for approximately 80 percent
of total Federal R&D obligations, they
accounted for 59 percent of Federal R&D
plant support (table 10].

The 10 leading States in Federal R&D

plant support accounted for over three-
fourths of all Federal R&D plant support.

Of the leading agencies in R&D piant
obligations in 1982—-DOE, DOD, and
NASA--DOE support accounted for oo
percent of the total; DOD, 21 percent;
and NASA, 8 percent. In the case of DOD
and NASA, data for R&D plant are under-
reported; much of the cost of R&D plant
is included in the R&D costs reported for
extramural performers without plant sep-
arately broken out. Thus, in most States
for which R&D plant obligations are
shown, the leading agency is DOL.

California received the largest share of
R&D plant support, with approximately
24 percent of the Federal total. DOE ac-
counted for almost three-fifths of all Federal
agency R&D plant obligations to that State,

and DOD accounted for almost one-third.
Nearly two-thirds of the DOE R&D plant
support in California was directed to the
E. O. Lawrence Laboratories in Livermore
and Berkeley, both of which are admin-
istered by the University of California.

In Richland, Washington support by
DOE for Hanford Engineering Develop-
ment Laboratory accounted for nearly 100
percent of total R&D plant obligations in
that State.

Washington, Tennessee, and South
Carolina rank among the top 10 recipients
of Federal R&D plant obligations. The
larger share of these obligations represent
DOE contracts to FFRDC’s administered
by industrial firms.

Table 10. Federal obligations for R&D plant in the 10 States leading in

such support by agency: fiscal year 1882

[Dollars in miflions)

r

LT;tal

California

New Mexico
Maryland
Washington
{llinols
Tennesses
South Carolina
New York

Neow Jerssy
Pennsyivania
Ali other States’

'Less than $500,000.

1Includes outlying areas and offices abroad.
SOQURCE: Nationst Science Foundation

Total |DOE DOD NASA HHS USDA DOT NSF interior
$1.380 $914 $291 $114 826 $21  S12  s2  §
ass | 187 107 37 1 2 - - -
197 | 188 10 — -~ () B — )
82 2 54 6 17 3 - - -
g1 80 — — M 1 - = -
“| B - - - 1 - - -
s 66 1 - - 0 - = =
65| 88 — — = () S — -
6s | 58 4. - 2 1 - = -
57 | 47 s - = 1 5 1 -
51 | 48 5 - - 1 - - -
308 | 105 107 71 5 12 7 1 1
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a. technical notes

b. federally funded research
and development centers

c. statistical tables

The detailed statistical tables for this volume have been published separately under
cover (NSF §3-318). included on pp. 40-45 in this valume are detalied statietical tables C-1, C-2,
C-3, ue wall as & compiete lsting of afi the tables.
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technical notes

scope and method

During the period March through

August 1983 a total of 33 Federal agencies -

and their subdivisions—93 individual
respondents—submitted data in response
to the Annual Survey of Federal Funds
for Research and Development, Volume
XXXII, conducted by the National Science
Foundation (NSF) and distributed in
February and March 1983. In nearly all
cases the data received from the agencies
were reported as obligations and outlays
incurred, or expected to be incurred, re-
gardless of when the funds were appro-
priated or whether they were identified
in the respondents’ budgets specifically
tor research and development (R&D)
activities. The exception was the National
Aeronautics and Space Administiation
{NASA|, for which the same kinds of trass-
actions were reported in terms of budget
plan, which approximates obligations.

Federal agencies provided R&D data
earlier to the Office of Management and
Budget (OMB) for inclusion in " Special
Analysis K: Research and Development”’
in The Budget of the United States Gov-
ernment, Fiscal Year 1984. This was one
of the budget documents presented to the
Congress in January 1983. The R&D
data in the agency submissions to OMB
and to the Federal Funds survey were
based on the same definitions and are re-
concilable. But the data in the Federal Funds
survey include smaller R&D support
agencies not covered by “Special Analysis
K and are classified in more detailed
categories,

definitions

The definitions are essentially unchanged
from prior Federal Funds surveys.

1. research, development,
and r&d plant

This heading includes all direct, in-
direct, incidental, or related costs resulting
from or necessary to research, development,
and R&D plant, regardless of whether the
research and development are performed
by a Federal agency (intramurally) or per-
formed by private individuals and orga-
nizations under grant or contract {ex-
tramurally). Research and development
exclude routine product testing, quality
control, mapping and surveys, collection
of general-purpose statistics, experimental
production, and the training of scientific
personnel.

a. Research is systematic study directed
toward fuller scientific knowledge or under-
standing of the subject studied. Research
is classified as either basic or applied ac-
cording to the objectives of the sponsoring
agency.

In basic research the objective of the
sponsoring agency is to gain fuller
knowledge or understanding of the
fundamental aspects of phenomena
and of observable facts without spe-
cific applications toward processes
or products in mind.
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In applied research the objective of
the sponsoring agency is to gain
knowledge or understanding neces-
sary for determining the means by
which a recognized and specific need
may be met.

b. Development is systematic use of the
knowledge or understanding gained from
research, directed toward the production
of useful materials, devices, systems, or
methods, including design and develop-
ment of prototypes and processes. It ex-
cludes quality control, routine product
testing, and production.

¢. R&D plant (R&D facilities and fixed
equipment, such as reactors, wind tunnels,
and radio telescopes) includes acquisition
of, construction of, major repairs to, or
alterations in structures, works, equip-
ment, facilities, or land, for use in R&D
activities at Federal or non-Federal in-
stallations. Excluded from the R&D plant
category are expendable equipment and
office furniture and equipment. Obligations
for foreign R&D plant are limited to Fed-
eral funds for facilities located abroad and
used in support of foreign research and
development.

2. obligations and outlays
a. Obligations represent the amounts

for orders placed, contracts awarded,
services received, and similar transactions
during a given period, regardless of when
the funds were appropriated and when
future payment of money is required.
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b. Qutlays represent the amounts for
checks issued and cash payments made
during a given period, regardless of when
the funds were appropriated.

The obligations and outlays reported
cover all transactions from all funds availa-
ble to an agency from direct appropriations,
trust funds, or special account receipts,
corporate income, or other sources, includ-
ing funds appropriated by the President,
that the agency has received or expects to
receive. The amounts reported for each
year reflect obligations and outlays for
that year, regardless of when the funds were
originally authorized or received and re-
gardless of whether they were appropriated,
received, or identified in the agency’s
budget specifically for research, develop-
ment, or R&D plant.

An agency making a transfer of funds
to another agency includes such transfers
in its report of obligations and outlays.
The receiving agency does not report, for
purposes of this survey, funds transferred
to it from another agency. Similarly, a sub-
division of an agency that transfers funds
to another subdivision within that agency
reports such obligations or outlays as
its own,

Obligations and outlays for work per-
formed in foreign countries include funds
directly available to Federal agencies and
special foreign currencies separately ap-
propriated. The latter currencies are derived
largely from provisions of Public Law 480,
1954, as amended.

3. cost coverage

Funds reported for research and devel-
opment reflect full costs. In addition to
costs of specific R&D projects, the appli-
cable overhead costs are also included. The
amounts reported include the costs of plan-
ning and administering R&D programs,
laboratory overhead, pay of military per-
sonnel, and departmental administration.

4, fiscal year

The fiscal year in the Federal Govern-
ment accounting period begins October 1
of a given year and ends September 30 of
the following year; thus, fiscal year (FY)
1982 began on October 1, 1981, and ended
September 30, 1982.

00,

5. agency

An agency is an organization of the
Federal Government whose principal execu-
tive officer reports to the President. The
only exception is the Library of Congress,
also included in the survey, whose execu-
tive officer reports to the Congress. The
term subdivision refers to any major organi-
zational unit of a reporting agency, such as
a bureau, administration, office, or service.

6. performers

Performers are either intramural orga-
nizations accomplishing operating func-
tions or extramural organizations or persons
receiving support or providing services
under a contract or grant.

a. Intramural performers: Agencies of
the Federal Government. Their work is
carried on directly by their own personnel.
Obligations reported under this category
are for activities performed directly by a
reporting agency, or ‘hey represent funds
that the agency transfers to another Fed-
eral agency for performance of work. The
ultimate performer must be a Federal
agency. If the ultimate performer is not
a Federal agency, the funds so transferred
are reported by the transferring agency
under the appropriate extramural performer
category (industrial firms, universities
and colleges, other nonprofit institutions,
etc.). Intramural performance includes the
costs of supplies and equipment, essen-
tially of an ~off-the-shelf” nature, that
are procured for use in intramural research
and development. The cost of Federal per-
sonnel engaged in planning and adminis-
tering intramural and extramural R&D
programs is also included as part of the
inttamural per’  mance total.

b. Extramusal pess. . Ofgani-
zations outside the Federal sector shat per-
form with Federal funds under coniract
or grant. Only those costs associated with
actual extramural R&D performance are
reported, but these would include costs of
materials and supplies to carry out R&D
activities. Costs of “off-the-shelf” supplies
and equipment procured from extramural
suppliers and required to support intra-
mural research and development are con-
sidered as part of the costs of intramural

performance and not as part of the costs
of extramu.al performance. Extramural
performers are identified as follows:

i. Industrial firms: Those organizations
that may legally distribute net earnings
to individuals or to other organizations.

ii. Universities and colleges: Institutions
engaged primarily in providing resident
and/or accredited instruction for at least a
2-year program above the secondary school
level. Included are colleges of liberal arts;
schools of arts and sciences; professional
schools, as in engineering and medicine,
including affiliated hospitals; associated
research institutes; and agricultural ex-
periment stations.

iii. Other nonprafit institutions: Private
organizations, other than educational in-
stitutions, no part of whose net earnings
inure to the benefit of a private stockholder
or individual, and other private organiza-
tions organized for the exclusive purpose
of turning over their entire net earnings
to such nonprofit institutions.

iv. Federally funded research and
development centers (FFRDC’s): R&D-
performing organizations exclusively or
substantially financed by the Federal
Government that are supported by the
Federal Government either to meet a par-
ticular R&D objective or, in some instances,
to provide major facilities at universities
for research and associated training pur-
poses. Each center is administered either
by an industrial firm, a university, or
another nonprofit institution.

In general, all of the following criteria
are met by an organization before it is
included in the FFRDC category: (1) its
primary activities include one or more of
the following: Basic research, applied re-
search, development, or management of
research and development (specifically ex-
cluded are organizations engaged primarily
in routine quality control and testing,
routine service activities, production,
mapping and surveys, and information
dissemination); (2) it is a separate opera-
tional unit within the parent organization
or is organized as a separately incorporated
organization; {3) it performs actual research
and development or R&D management
either upon direct request of the Federal
Government or under a broad charter from
the Federal Government, but in either case
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under the direct monitorship of the Federal
Government; (4) it receives its major
financial suppurt {70 percent ar more) from
the Federal Government, usually from one
agency; (5] it has, or is expected to have,
a long-term relationship with its sponsor-
ing agency (about five years or more}, as
evidenced by specific obligations assumed
by it and the agency: (6) most or all of its
facilities are owned by, or are funded under
contract with, the Federal Government;
and (7} it has an average annual budget
{operating and capital equipment) of at
least $500,000.

FERDC's are grouped into four cate-
gories—research laboratories, R&D lab-
oratories, study and analysis centers, and
system engineering/system integration
centers—atcording to their primary activity
to reflect the differences in the nature and
activities of the centers.'

Research laboratories are principally
used for the pursuit of research (as dis-
tinguished from development). Most con-
centrate on basic research in one particular
area and many provide major, unigue,
research facilities for national use.

R&D laboratories engage in various
facets of the R&D process. Most are mul-
tiprogram laboratories active in a variety
of science and/or engineering areas, though
some specialize in a broad functional area
such as national security or nuclear energy.
Most of these institutions contain major
national research and/or testing facilities.

Study and analysis centers are involved
extlusively in analytical activities; no
hardware-related laboratory research or
development is carried out.

System engineering/system integration
centers primarily provide systems engi-
neering, R&D system integration, and
management support for definition and
development of large technical systems.

v. State and local governments: State
and local government agencies, excluding
State and local universities and colleges,
agricultural experiment stations, medical
schools, and affiliated hospitals. (Federal
R&D funds obligated directly to such State
and local educational institutions are in-
cluded under the universities-and-colleges

category in this survey.) Research and

*The cateqories were establinhed 10 Decemnber 1982 by
a Task Foree ot representatives of agencies responsible for
FERIXN & at the reguest ot the (fice of Science and Tech-
nology Pofsy

development under the State- and tocal-
government category are performed either
directly by State or local agencies or by
other organizations under grant or con-
tract from such agencies. Regardless of
the ultimate performer, Federal R&D funds
directed to State and local government are
reported under the State- and local-gov-
ernment category. and no other.

vi. Foreign performers: Foreign citizens,
organizations, or governments, as well as
international organizations, such as NATO,
UNESCO, and WHO, performing work
abroad financed by the Federal Govern-
ment. Excluded are payments to U.S.
agencies, organizations, or ctizens per-
forming research and developm=nt abroad
for the Federal Government; the survey
does not seek information on ~offshore’”’
payments. Also excluded are payments to
foreign scientists performing in the
United States.

vii. Private individuals: Individuals re-
ceiving a Federal R&D grant or contract
award directly; in this case obligations are
reported under “industrial firms.”

7. fields of science/
engineering

The fields of science/engineering in this
survey are divided into eight broad field
categories, each of them consisting of a
number of detailed fields. The broad fields
are life sciences, psychology, physical
sciences, environmental sciences, mathe-
matics and computer sciences. engineering,
social sciences, and other sciences not else-
where classified. The following listing pres-
ents the fields grouped under each of the
broad fields, together with illustrative
disciplines.

a. Life sciences consist of five detailed
fields: biological (excluding environmental),
environmental biology, agricultural,
medical, and life sciences not elsewhere
classified. The illustrative disciplines pro-
vided below under each of these detailed
fields are not intended to be sharp defini-
tions; they represent examples of disciplines
generally classified under a given detailed
field. A discipline, however, may be classi-
fied under another detailed field when the
major emphasis is elsewhere. Research in
biochemistry could be reported as biolog-
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ical, agricultural, or medical, depending
on the orientation of the project. Human
biochemistry would be classified under
biological, but animal biochemistry or
plant biochemistry would be under agri-
‘cultural. Examples of disciplines under
each of the detailed fields are as follows:

Biological (excluding environmental) ;
anatomy; biochemistry; biology: bi-
ometry and biostatistics; biophysics;
botany; cell biology; entomology and
parasitology; genelics; microbiology;
neuroscience (biological); nutrition;
physiology; zoology:; other biological,
n.ec? ’

Environmental biology: ecosystem
sciences; evolutionary biology; lim-
nology; physiological ecology; popu-
lation biology: population and biotic
community ecology; systematics: other
environmenal biology, n.e.c.?

Agricultural: agronomy; animal sci-
ences; food science and technology;
fish and wildlife; forestry; horticul-
ture; plant sciences; soils and soil
science; phytopathology: phytopro-
duction; agriculture, general; other
agriculture, n.e.c.?

Medical: internal medicine; neurology:;
obstetrics and gynecology: ophthal-
mology: otolaryngology: pediatrics;
preventive medicine; pathology; phar-
macology; psychiatry; radiology;
surgery; dentistry; pharmacy; veter-
inary medicine; other medical, n.e.c.?

Life sciences, n.e.c.?

b. Psychology deals with behavior,
mental processes, and individual and group
characteristics and abilities. Psychology is
divided into three categories: biological
aspects, social aspects, and psychological
sciences not eisewhere classified Examples
~f disciplines under each of these fields
are as follows:

Biological aspects: experimental psy-
chology; animal behavior; clinical
psychology: comparative psychology:
ethology.

Social aspects: social psychology;
education, personnel, vocational psy-
chology, and testing; industrial and

Not elsewhere classified Includes multidisciplinary
proixcts within ¢ broad field and single-discipline projects
fur whith & separate field has not been assigned.



engineering psychology; development
and personality.

Psychological sciences, n.e.c.®

¢. Physical sciences are concerned with
understanding of the material universe and
its phenomena. They comprise the fields
ot astronomy, chemistry, physics, and
physival sciences not elsewhere classified.
Examples of disciplines under each of these
fields are as follows:

Astronomy: laboratory astrophysics;
optical astronomy; radio astronomy;
theoretical astrophysics; Gamma-ray,
neutrino astronomy. '

Chemistry: inorganic; organo-metal-
lic; organic; physical.

Physics: acoustics; atomic and mo-
lecular condensed matter; elementary
particle. nudlear structure; optics;
plasma.

Physicu[ sciences, n.e.c.?

d. Environmental sciences (terrestrial
and extraterrestrial} are concerned (with
one exception) with the gross nonbiological
properties of the areas of the solar system
that directly or indirectly affect man’s
survival and welfare; they comprise the
fields of atmospheric sciences, geological
siences, oveanography, and environmental
sciences not elsewhere classified. The one
exception is that obligations for studies
pertaining to lite in the sea, or other bodies
of water, are reported as support of ocean-
ography and not biology. Examples of
disciplines under each of these fields are
dIs follows:

Atmospheric sciences: aeronomy;
sular; weather raodification; extra-
terrestrial atmospheres; meteorology.
Geological sciences: engineering geo-
physics; general geology; geodesy and
gravity; geomagnetism; hydrology;
inorganic geochemistry; isotopic geo-
chemistry; organic geochemistry: lab-
oratory geophysics; paleomagnetism;
paleontology; physical geography and
cartography; seismology; soil sciences.

Oceanography: biological oceanogra-

phy: chemics! oceanography; physical
oceanugraphy; marine geophysics.

Environmental sciences, n.e.c.?

¢. Mathematics and computer sciences
employ logical reasoning with the aid of

symbols and are concerned with the de-
velopment of methods of operation em-
ploying such symbols, and in the case of
computer sciences, with the application
of such methods to automated information
systems. Examples of disciplines under
each of these fields are as follows:

Mathematics: algebra; analysis; ap-
plied mathematics; foundations and
fogic; geometry; numerical analysis;
statistics; topology.

Computer sciences: programming
languages; computer and information
sciences {general); design, develop-
ment, and application of computer
capabilities to data storage and manipu-
lation; information sciences and sys-
tems; systems analysis.

Mathematics and computer sciences,
2
n.e.c.

f. Engineering is concerned with studies
directed toward developing engineering
principles or toward making specific sci-
entific principles usable in engineering
practice. Engineering is divided into eight
fields: aeronautical, astronautical, chemical,
civil, electrical, mechanical, metallurgy and
materials, and engineering not elsewhere
classified. Examples of disciplines under
each of these fields are as follows:

Aeronautical: aerodynamics.

Astronautical: aerospace; space tech-
nology.

Chemical: petroleum; petroleum re-
fining; process.

Civil: architectural; hydraulic, hy-
drologic; marine; sanitary and environ-
mental; structural; transportation.
Electrical: communication; electronic;
power.

Mechanical: engineering mechanics.

Metallurgy and materials: ceramic;
mining; textile; welding,
Engineering, n.e.c:® agricultural: in-
dustrial and management; nuclear;
ocean engineering systems.

g. Social sclences are directed toward an
understanding of the behavior of social
institutions and groups and of individuals
as members of a group. These sciences in-
clude anthropology, economics, political
science, sociology, and social sciences not

elsewhere dlassified. Examples of disciplines

under each of these fields are as follows:

Asnthropology: archaeology; cultural
and personality; social and ethnology;
applied anthropology.

Economics: econometrics and economic
statistics; history of economic thought;
international economics; industrial,
labor, and agricultural economics;
macroeconomics; microgconomics;
public finance and fiscal policy; the-
ory; economic systems and develop-

= ment.

Political science: area or regional stud-
ies; comparative government; history
of political ideas; international relations
and law; national political and legal
systems; political theory; public ad-
ministration.

Sociology: comparative and historical;
complex organizations; culture and
social structure; demography; group
interactions, social problems and social
welfare; sociological theory.

Social sciences, n.e.c.:? linguistics; re-
search in education; research in history;
sociveconomic geography; research
in law, e.g., attempts to assess the im-
pact on society of legal systems and
practices.

h. Other sciences not elsewhere classi-
fied includes multidisciplinary and inter-
disciplinary projects that cannot be classi-
fied within one of the broad fields of
science.

8. geographic distribution
of 1982 r&d obligations

a. Nine agencies participated in the sur-
vey covering the geographic distribution
of obligations for research and develop-
ment and R&D plant. These nine agencies
accounted for 97 percent of total Federal
R&D and R&D plant obligations in 1982,
The respondents were the Departments
of Agriculture (USDA}; Commerce; En-
ergy (DOE); Defense (DOD); Healthand
Human Services (HHS); the Interior; and
Transportation (DOT); the Environ-
mental Protection Agency {EPA); NASA;
and NSF.

b. Data were requested for the “actual”
year 1982 in terms of the principal loca-
tion (State or outlying ares) where the work
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was perfarmed by the prime contractor,
grantee, or intramural organization. When
this information was not available in their
records, the respondents were asked 1o
- assign the obligations to the State, outlying
. ares, of office abroad where the head-
quarters ot the U.S. prime contractor,
grontee, or intramural organization was
located,

«. Obligation. were reported for research
and development as a combined amount.

d. Speditically omitted from the geo-
graphic survey were R&D obligations to
foreign performers and obligations for
R&D plant used in support of foreign per-
formers, Foreign performer data, by coun-
try. are teported in another part of the
Federal Funds survey.

changes in reporting

Responses from the agencies in this sur-
vey, as in the previous ones, reflect revi-
sions of estimates for the latest two years
of the previous report, in this case fiscal
years 1982 and 1983. Such revision is part
ot the budgetary cycle. From time to time
responses also reflect reappraisals and re-
visions in classification of various aspects
of agencies’ R&D programs. When this
aceurs, NSE requires the agencies to pro-
vide revised prior-year data to maintain
consistency and comparability with the
most revent concepts,

limitations of the data

Funds for research and development were
repotted on a 3-year basis comparable with
the 1984 budget. upon which the data were
based. The respondents reconciled the data
reported to the Federal Funds survey with
amounts for research and development
provided to OMB for the 1984 budget.
The amounts reported for each year, as
already stated, are the obligations or outlays
incurred in that year, regardless of when
the funds were authorized or received by
an ageney and regardless of whether the
funds were identified in the agency's
budget specifically for research, develop-
ment, and/or R&D plant.

Data submitted by the Federal agencies
for 1982 are considered to be actual since
they represent virtually completed trans.

actions. Amounts reported for 1983 and
1984 are estimates in that they are sub-
ject to further appropriation, apportion-
ment, or deferral decisions. The effects of
these and other, later actions on 1983 and
1984 outlays and obligations will be re-
flected in the next report.

Respondent judgment is often neces-
sary in classifying the data. Most agency
R&D programs must be separated by
agency respondents from other, larger
programs because they are not identified
as budget-line items. R&D programs, once
identified, must then be further subdivided
into the survey categories: Basic research,
applied research, development, performers,
and fields of science/engineering. Over the
years, however, the participating agencies
have developed increasing skill and consist-
ency in meeting the survey requirements.

Some agencies have not been able to
report the {ull cost of research and devel-
opment. For example, the headquarters
costs of planning and administering R&D
programs of DOD (estimated at a fraction
of 1 percent of the DOD R&D total) are
not included because this agency has stated
that identification of the amounts is
impracticable.

R&D plant data are also to some extent
underreported because of the difficulty
encountered by some agencies, particularly
DOD and NASA, in identifying and re-
porting them. While DOD reports obli-
gations for R&D plant under its construc-
tion appropriation, that agency is able to
identify only a small portion of the R&D
plant support within R&D contracts funded
from the RDT&E appropriation. NASA
cannot separately identify these portions
of industrial R&D contracts that apply to
R&D plant. It subsumes R&D plant data in
the R&D data covering industrial perform-
ance; R&D plant data for other NASA per-
forming sectors can be, and are, reported.

relation to other
reports

1. federal supporttouni-
versities and colleges

NSF conducts a separate survey cov-
ering Federal support to individual uni-
versities and colleges. This survey is based
on data provided by the Federal agencies
under the reporting system established by
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the former Committee on Academic Science
and Enginesring (CASE] of the Federal
Council for Science and Technology. The
reports resulting from these surveys are

entitled Federal Support to Universities, |

Colleges, and Selected Nonprofit Institu-
tions and are referred to as the CASE
reports.

Both the CASE and Federal Funds re-
ports provide data on Federal obligations
for research and development and R&D
plant to universities and colleges and to
university-administered FFRDC's. The
CASE report, however, is based on obli-
gations of Federal agencies to each indi-
vidual academic institution, wheteas the
Federal Funds report is concerned with
obligations to universities and colleges as
a performer group. The CASE report ad-
ditionally includes funds for non-R&D
activities, such as science education and
nonscience support. Further, the CASE
survey is based on reports of only 15
agencies (USDA; Commerce; DOD; the
Departments of Education, Housing and
Urban Development, Interior, DOE, HHS,
and Labor; DOT; EPA; NASA; NSF; the
Agency for International Development: and
the Nuclear Regulatory Commission]),
whereas the Federal Funds survey is com-
posed of obligations of all agencies with
R&D programs. The 15 respondents to
CASE, however, account for more than
98 percent of total Federal R&D support
to universities and colleges and all obliga-
tions to university-administered FFRDC's.

The different reporting procedures have
led to the reporting of different totals to
the CASE and Federal Funds surveys, as
follows:

a. The obligations for research and de-
velopment to universities and colleges re-
ported for Federal Funds in 1982 amounted
to $4.605 million, or $25 million more
than the amount reported for CASE.

b. The R&D obligation total for uni-
versity-administered FFRDC's, as reported
to Federal Funds, was $1,977 million in
1982, or $77 million more than reported
for CASE. For Federal Funds, the amount
subcontracted by the NASA university-
administered Jet Propulsion Laboratory
was included in ultimate-performer cate-
gories; whereas for CASE, the subcon-
tracted amount was included in the R&D
obligations to FFRDC's administered by
universities.
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¢. Total R&D plant obligations to uni-
versitics and colleges reported to the Fed-
eral Funds survey were $30 million in 1982,
or $1 million less than the amount re-
ported to the CASE survey.

d. Total R&D plant obligations to uni-
versity-administered FFRDC's, as reported
to Federal Funds, were $442 million in
1982, ur $30 million more than reported
to CASE.

The following factors should also be
considered in comparing the data appear-
ing in the two reports:

For Federal Funds each agency includes
as part of its obligations the amounts trans-
ferred to other agencies for R&D activities.
A receiving agency does not report funds
transferred from another agency. In the
CASE survey, by contrast, the data are
reported by ...~ agency that makes the
final distribution ¢{ the funds to a given
institution. Thus, for the CASE survey,
agencies include funds received from other
agencies and exclude funds transferred to
other agencies, the reverse of the Federal
Funds process. Although such transfers
should balance each other out with no re-
sulting changes in total R&D obligations,
these different reporting requirements add
to the possibility of differences between
the two reports,

The CASE responses are in many in-
stances prepared by different operating
units within the agencies from those that
prepare the Federal Funds responses. The
CASE data are also collected several

months earlier than the Federa! Funds data.
Theoretically, these conditions should not
add to reporting differences, but in practice,
differences do arise.

2. special analyses, budget

of the united states

In a section of Special Analyses, Budget
of the United States Government, OMB
publishes estimates of obligations and
outlays for research, development, and
R&D plant. These data, as shown in ““Spe-
cial Analysis K: Research and Develop-
ment” in the 1984 budget, did not provide
as much detail on character of work as
Federal Funds data, and they did not in-
clude information on performers, fields of
science/engineering, or geographic distri-
bution.

"Special Analysis K" and Federal Funds
utilized the same definitions for research
and development and for R&D plant. The
estimates for research and development
published in the two reports are compara-
ble, even though minor differences exist.
The comparison between the two reports
is as follows:

Total Federal R&D obligations
(Billions of dollars)

FY1982|FY 1983|FY 1984

Federal Funds .. | $30.4] $38.7| $45.5
Special
AnalysisK .. Jo.4| 389 458

3. federatl r&d funding by
budget function: fiscal
years 1982-84

NSF published a special report under
the above title, providing an analysis of
Federal R&D programs by budget func-
tion categorics. The Federal Funds, Volume
XXXII survey, by contrast, reported on
R&D funding by agencies rather than by
functional categories. The Federal Funds
report provided obligational data rather
than budget authority data, which formed
the basis for the function report. The R&D
budget authority data for 1982-84 in the
function report were based on information
provided to OMB by the agencies as back-
ground for “Special Analysis K in the
1984 budget. Further program information
was based on budget justification docu-
ments of the leading R&D support agencies
and information provided directly to NSF
by some of the smaller agencies.

4. other reports

a. Agencies may classify their R&D pro-
grams for purposes other than those for
which the Federal Funds survey is con-
ducted. Definitions and guidelines that are
suitable to these other purposes may result
in information that is not comparable with
the data transmitted to NSF for Federal
Funds.
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“appendix b

federally funded research and
development centers,
fiscal years 1982-84

Note: Total Federal obligations for R&D
and R&D plant support to each
FFRDC in fiscal year 1982 are shown
in parentheses. The overall total is
$4,816,966,000.

department of defense
office of the secretary of defense

Administered by other nonprofit institu-
tions:

Institute for Defense Analyses (IDA],

Arlington, Virginia ($0,183,000)

department of the navy

Administered by universities and colleges:
Center for Naval Analyses (University

of Rochester], Arlington, Virginia
($21,957,000)

department of the air force

Administered by universities and colleges:
Lincoln Laboratory [Massachusetts
Institute of Technology), Lexington,
Massachusetts ($155,112,000)

Administer- 4 *y other nonprofit
institutions:
Aerospace Corporation, El Segundo,
California ($207.225,000]

Cl Division (MITRE Corporation) 3
Bedford, Massachusetts

($147,739,000)

Project Air Force (RAND Corporation),*

Santa Monica, California ($14,848,000)

department of health and human
services

national institutes of health

Administered by industrial firms:
Frederick Cancer Research Center [Litton
Bionetics, Inc., Litton Industries},
Frederick, Maryland ($31,318,000)

department of energy

Administered by industrial firms:
Bettis Atomic Power Laboratory (West-
inghouse Electric Corp.}, Pittsburgh,
Pennsylvania ($282,921,000)

*Only the C? Division of the MITRE Corposation is re-
purted 4y an FFRDC Al uther agency support to MITRE
i reported under  other nonprofit institutions excluding
FFRDC »

“Only the Project Air Force portion of the RAND Corpora-
tion is repurted as an FFRDC. All other agency support 1o
RAND w reported under “nonprofit institutions excluding
FFRDC & »
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Energy Technology Engineering Cen-
ter {[Rockwell International Corpora-
tion}, Santa Susana, California

($36,405,000)

Hanford Engineering Development
Laboratory (Westinghouse-Hanford
Corp. ), Richland, Washington

($287,698,000)

Idaho National Engineering Labora-
tory (EG&G Idaho, Inc.; Exxon Nu-
clear Idaho Co.; Argonne National
Laboratory, West; Westinghouse
Electric Corp.}, Idaho Falls, Idaho

($143,706,000)

Knolls Atomic Power Laboratory {Gen-
eral Electric Company}, Schenectady,
New York ($231,492,000)

Oak Ridge National Laboratory (Union
Carbide Corp.}, Oak Ridge, Tennessee

{$201,300,000)

Sandia National Laboratories (West-
ern Electric Co., Inc.-Sandia Corp.},
Albuquerque, New Mexico

($558,756,000)

Savannah River Laboratory (E.I. duPont
de Nemours & Co., inc.), Aiken, South
Carolina ($95,020,000)

Administered by universities and colleges:
Ames Laboratory (lowa State University
of Science and Technology], Ames,
fowa ($15,853,000)



Argonne National Laboratory {Univer-
sity of Chicago and Argonne Univer-
sities Asson ), Argonne, Hllinois

($223,890,000)

Brookhaven National Laboratory (Asso-
ciated Universities, Inc.), Upton,
Long Island, New York {$164,404,000)

E. O. Lawrence Berkeley Laboratory
(University of California), Berkeley,
California ($130,728,000}

E. O. Lawrence Livermore National
Laboratory (University of California),
Livermore, California{$590,276,000)

Fermi National Accelerator Laboratory
(Universities Research Association,
Inc.), Batavia, Hlinois {$139,758,000)

Los Alamos National Laboratory (Uni-
versity of California), Los Alamos,
New Mexico ($490,165,000)

Oak Ridge Associated Universities,
Qak Ridge. Tennessee {$9,250,000)

Princeton Plasma Physics Laboratory
(Princeton University], Princeton,

New Jersey($125,340,000)

Stanford Linear Accelerator Center
(Stanford University), Stanford,
California {$71,188,000)

Administered by other nonprofit institu-
tions:

Pacitic Northwest Laboratory (Battelle
Memorial Institute), Richland, Wash-
ington ($90.800,000)

Solar Energy Research Institute (Mid-
west Research Institute). Golden,
Colorado {$53,224,000])

national aeronautics and space
administration

Administered by univ2rsities and colleges:
Jet Propulsion Laboratory (California
Institute of Technology], Pasadena,
California ($20R8 485,000}

national science foundation

Administered by universities and colleges:
Cerro Tololo Inter-American Observa-
tory {Association of Universities

tor Research in Astronomy, Inc.},

La Serena. Chile ($6.057,000)

Kitt Peak National Observatory (Asso-
ciation of Universities for Research

in Astronomy, Inc.), Tucson, Arizona
{$11,220,000)

National Astronomy and lonosphere
Center (Cornell University], Arecibo,
Puerto Rico ($5.320,000)

National Center for Atmospheric Re-
search (University Corporation for
Atmospheric Research}, Boulder,
Colorado ($32,534,000)

National Radio Astronomy Observa-
tory { Associated Universities, Inc.],
Creen Bank, West Virginia

($15,097,000)

Sacramento Peak Observatory (As-
sociation of Universities for Research
in Astronomy, Inc.], Sunspot, New
Mexico ($2,000.000)

categories of
ffrdc’s®

Total of Federal obligations, for R&D and
R&D plant support to each FFRDC in is
fiscal year 1982 shownin parentheses. The
overall total is $4,8106,960,000.

research laboratories

($314,492,000)
DOL: Fermi National Accelerator Lab-

oratory ($139,758,000)
DOE: Stanford Linear Accelerator
{$71,188,000)

HHS/NIH: Frederick Cancer Research
Center ($31,318,000]
NSF: Cerro Tololo Inter-American Ob-
servatory (96,057,000)
NSF: Kitt Peak National Observatory
($11,220,000]
NSF: National Astronomy and lonosphere
Center ($5,320,000)
NSF: National Center for Atmospheric
Research ($32,534,000)
NSF: National Radio Astronomy Observ-
atory ($15,097,000)
NSF: Sacramento Peak Observatory
($2.000,000)

S ategaties are do’ sendin the Technical Notes undes Pes
tormer FERDC
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r&dlaboratories  ($4.094,522,000}
DOD/AE: Lincoln Laboratory
($155,112,000)

DOE: AmeslLaboratory  ($15,553,000)
DOE: Argonne National Laboratory
($223.896,000}
DOE: Bettis Atomic Power Laboratory
($282,921,000)
DOE: Brookhaven National Laboratory
($1064,404,000)
DOE: E.O. Lawrence Berkeley Laboratory
($130,728,000)

DOE: E.O. Lawrence Livermore National
Laboratory ($590,276,000)
DOE: Energy Technology Engineering
Center ($30,405,000)
DOE: Hanford Enginecering Development
Laboratory ($287,698,000)
DOE: Idaho National Engineering Lab-
oratory ($144,706,000)

DOE: Knolls Atomic Power Laboratory

($231,492,000)
DOE: Los Alamos National Laboratory
{$490,150,000)
DOE: QOak Ridge Associated Universities
Studies ($9,250,000)
DOE: Oak Ridge National Laboratory
($201,300,000}
DOE: Pacific Northwest Laboratory

{$90,800,000)
DOE: Princeton Plasma Physics Labora-
tory ($125,340.000)

DOE: Sandia National Laboratories
($558,750,000)
DOEL: "Savannah River Laboratory
($95,020,000}
DOL: Solar Energy Research Institute
($53,224,000)
NASA: Jet Propulsion Laboratory
($208,485,000)

study and analysis

centers {$52,988,000)
DOD/AF: Project Air Force {$14,848,000])
DOD/Navy: Center for Naval Analysis

($21,957,000)
DOD/OSD: |ustitute of Defense Analysis
($16,183,000)
system engineering/system
integration centers ($354,9¢4,000)
DOD/AF: Aerospace Corporation
($207,225,000)

DOD/AF: 1 Divisionof MITRE
($147,739,000)
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detailed statistical tables
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DaaﬂedStatisﬁcalTablesmeolumXXXﬂhavebempubl’shedsepatately
(NSF 83-319). Only tables C-1, C-2, and C-3 are included in this repor:,

Research, Development, and
R&D Plant

Overall summary FY 1982 1983, and 1984
By agency FY 1982 1983, and 1984

Research and Development—
Agency, Character of Work,
and Pertormer

By agency Y 1982, 1083 and 1984

By agency and character of work. FY 1982

By agency and chatacter of work
FY JORY [ent |

By agency and character of work
FY 1984 [est |

Bv agency and pertormer: FY 1982

By agency and performer. FY 1983 [est |

By agency and pertormer. FY 1984 {est ]

Federal obligations for research, develop-
ment. and R&D plant to federally
tunded research and development
centers, by agency: TY 1082

Federal obligations for research, develop-
ment. and R&D plant to federally
tunded research and develupment
centers, by agency FY 1983 [est )

Federal obligations tor research, develop-
ment. and R&D plant to federally
tunded research and development
centers by agency FY 1984 fest.|

Federal ubligations for research, develop-
ment, and R&D plant to federally
tunded rescarch and development
centers [FFRDC s) by individuai FFRDC
and agency: FY 1982

Federal obligations for research, develop-
ment. and R&D plant to federally funded
research and development centers
{FFRDC s} by category of FFRDC, indi-
vidual FFRDC, and agency: FY 1982

Total Research—Agency, Performer,
and Field of Science

By agency and performer: 'Y 1982

By agency and performer: FY 1983 (est.]

By agency and performer: FY 1984 {est.)

By detailed field of science: FY 1982,

. 1983, and 1984

C.19, By agency and field of science. FY 1982

€.20. By agency and field of science: FY 1983
{est.) '

C-21. By ageacy and field of science: FY 1984

D {est.}

rere
2395

C-22 Psychology and life sciences, by agency
and detailed field of science: FY 1982

C-23 Psychology and life sciences, by agency
and detailed field of science: FY 1983
{est.)

C-24. Psychology and life sciences, by agency

and detailed field of science: FY 1984
{est.}
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C-25 Physical and environmental sciences, by
agemy and detailed field of science:
BY 1082

(-20 Physical and environmental sciences, by
agency and detailed field of science:
FY 1983 (et}

C-27 Physical and environmental siences, by
avency and detailed field of science:
FY 1984 (evt.}

C-28, Engineering, by agency and detailed field
of science: FY 1982

C-29 Engineering, by agency and detailed field
of science: FY 1983 {est.)

.30 Engineering, by agency and detailed field
of science: FY 1984 (est.)

C-31 Mathematics and computer sciences and
sucial sciences, by agency and detailed
tield of science: FY 1982

C-32 Mathematics and computer sciences and
social sciences, by agency and detailed
field of science: FY 1983 {est.}

.33, Mathematics and computer sciences and
social sciences, by ageny and detailed
field of scienve: FY 1984 [est.)

Basic Research—Agency, Performer,
and Field of Science

C-34. By agency and performer: FY 1982

C-35. By sgency and performer: FY 1983 {est.}

C.30. By agency and performer: CY 1984 {est.]




C-37. By detailed field of science: FY 1982,
1983, and 1984

C-38 By agency and field of science: FY 1982

(O By agency and field of wience: FY 1983
fest.]

C-40. By agency and field of science: FY 1984
{est.}

C-41 Psychology and life sciences. by agency
and detailed field of science: FY 1982

C R Poys holugy and life sciences, by agency
and detailed field of science: FY 1983
‘t‘hf.‘ .

C-43. Psychology and life sciences. by agency
and detailed field of science: FY 1984
(est.]

¢ 44 Physical and environmental sciences, by
agency and detailed field of science:
BY 1982

€ -45. Physwal and environmental sciences, by
agency and detailed field of science:
FY 1983 {est.|

C-do Physical and environmental sciences, by
agenty and detailid field of science:
FY 1984 [est.]

(47 Engincering, by agency and detailed field
of soiemee FY 1982

C-48 Lngineering, by agency and detailed field
of wiernwe. | Y1983 [est.}

C 49 Engineering, by agency and detailed field
of science: FY 1984 [est.}

¢S Mathematics and computer sciences and
sanial sciences, by agency and detailed
tield ot science: FY 1982

¢ 51 Mathematics and computer sciences and
snial wiences. by agency and detailed
tield of science: FY 1983 [est.}

C-a2 Mathemativs and computer sciences and

soural scences. by agency and detailed
tield of science: FY 1984 [est.]

Applied Research—Agency,
Performer, and Field of Science

.33, By agercy and performer.FY 1982

, By agency and performer: FY 1983 (est.|

35 By agency and performer: FY 1984 (est.|

S0 By detailed field of sierwe: FY 1982,
1983, and 1984

~ern
*n
>

C-57. By agency and field of science: FY 1982

C -5, By agency and field of science: FY 1983
leet ]

C By agemey and bield of science: BY 1984
[est )

C.ov Paviehology and life sciences, by agency
and detailed field of science: FY 1982

C-ol. Pevihology and life sciences. by agency
and detailed field of science: FY 1983
{est )

o2 Inychology and life sciences, by agency
and detailed field of science: FY 1984
{est )

C0d Physical and environmental sciences. by
agency and detailed field of science:
FY 1982

C o4, Physical and environmental sciences, by
agency and detailed field of science:
FY 1983 (est.)

C-05. Physical and environmental sciences, by

agency and detailed field of science:
FY 1984 {est.}
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C-06.  Engineering, by agency and detailed field
of science: FY 1082

C-07. Engineering, by agency and detailed field
of science: FY 1983 (est.)

C-08.  Engineering, by agency and detailed field
of science; FY 1984 (est.)

C-09.  Mathematics and computer sciences and
social sciences, by agency and detailed
field of science: FY 1982

- €-70. Mathematics and computer sciences and
social sciences, by agency and detailed
field of science: FY 1983 (est.]

C-71 Mathematics and computer sciences and
social sciences, by agency and detailed
field of science: FY 1984 (est.)

Development—Agency and
Performer

C-72. By agency and performer: FY 1982

C-73.  Byagencyand performer: FY 1983 {est.]

C-74. By agency and performer: FY 1984 {est.)

R&D Plant

C-75. By agency: FY 1982, 1983, and 1984

C-70. By agency and performer of the R&D the
plant supports: FY 1982

(-77. By agency and performer of the R&D the
plant supports: FY 1983 (est.]

C-78. By agency and performer of the R&D the
plantsupports: FY 1984 {est.)

Total Research Performed at
Universities and Colleges—Agency
and Field of Sclence

C-79. By detailed field of science: FY 1982,
1983, and 1984

C-80 By agency and field of science: FY 1982

C-81, Psychology and life scierces, by agency
and detailed field of science: FY 1982

(-82. Physical and environmental sciences, by
agency and detailed field of science:
FY 1982

C-83. Engineering. by agency and detailed field
of science: FY 1982

-84, Mathematics and computer sciences and
social sciences, by agency and detailed
field of science: FY 1982

Basic Research Performed at
Universities and Colleges—Agency
and Field of Science

C-85. By detailed field of science: FY 1982.
1983, and 1984

C-86. By agency and field of science: FY 1982

C-87. Psychology and life sciences, by agency
and detailed field of science: FY 1982

C-88. Physical and environmental sciences, by
agency and detailed field of science:
FY 1982

C-89. Engineering, by agency and detailed f'eld
of science: FY 1982

C-90. Mathematics and computer sciences and

social sciences, by agency and detailed
field of science: FY 1982

Applied Research Performed at

Universities and Colleges—Agency
and Field of Sclence
C-91. By detailed field of science: FY 1982,
1983, and 1984
C-92. By agency and feld of science: FY 2982
C-93.  Psychology and life sciences, by agency

and detailed field of science: FY 1982

C-94.  Physical and environmental sciences, by
agency and detailed field of science:
FY 1982
C-95. Engineering, by agency and detailed field
of science: FY 1982
C-96.  Mathematics and computer sciences and
social sciences, by agency ond detailec
field of science: FY 1982
Foreign Performers—Researchand
Development
C-97. By region, country, and agency: FY 1982
Foreign Performers—Basic Research
C-98. By region, country, and agency: FY 1982
Special Foreign Currency Program
C-99. For research and development, by agency:
FY 1982, 1983, and 1984
C-100.  For basic research, by agency: FY 1982,
1983, and 1984
C-101.  For applied research, by agency: FY 1982,
1983, and 1984
C-102.  For development, by agency: FY 1982,
1983, and 1984
Geographic Distribution—Research

and Development and R&D Plant

C-103.  Research, development, and R&D plant
by geographic division and State:
FY 1982

C-104.  Research and development, by State an¢
performer: FY 1982

C-104A. Percent distribution to each performer,
by State: FY 1982

C-104B. Percent distribution to each State, by
performer: FY 1982

C-105. Research and development. by State anx
agency: FY 1982

C-105A. Percent distribution of exch agency, by
State: FY 1982

C-105B. Percent distribution of each State, by
agency: FY 1982

C-100.  Research and development, by geographi
division. State, agency, and performer
FY 1982

C-107. R&D plant, by geographic division,
State, and performer supported: FY 198

C-108. R&D plant, by geographic division,
State, and agency: FY 1982

Federal Intramural Personne Costs

C-109.  Total research and development, by agenc,
FY 1982, 1983, and 1984

-110.  Basic revearch, by agency: FY 1982, 198,
and 1984

C-111.  Applied research, by agency: FY 1982,
1983, and 1984



. C-112  Development, by sgewcy: FY 1982, 1983,
and 1984

Historical Data

- OUTLAYS
. €312 Reseasch, development, and R&D plant,
‘ by agency: FY 1974-84

- C-114.  Research and development, by agency:

V FY 1974-84
C-115.  R&D plant, by agency: FY 1974-84
OBLIGATIONS
C-116.  Research, development, and R&D plant,

by agency: FY 1974-84

C-117.

C-118.
C-119.

C-120

C-121.

Research and development, by sgency:
FY 1974-84

R&D plant, by agency: FY 1974-84
Research and development, by character
of work and R&D plant: FY 1974-84
Total research, by selected agency:
FY 1974-84
Basic research, by selected agency:
FY 1974-84
Applied research, by selected agency:
FY 197484
Development, by selected agency:
FY 1974-84

Research and development, by performer:

FY 1974-84
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C-12s.
C-126.
C-127.

C-128,
C-129.

C-130,
C-131.
C-132.

C-133.

Total research, by performer: FY 1974-84
Basic research, by performer: FY 1974-84
Applied research, by performer:
FY 1974-84
Development, by performer: FY 1974-84
Total rescarch, by field of science:
FY 1974-84 .
Basic research, by field of science:
FY 1974-84
Applied research, by field of science:
FY 1974-84¢
Research and development. by geographic
division and State: FY 1971-82
R&D plant, by geographic division and
State: FY 1971-82




notes

Estimates for 1984 are based on The
Budget of the United States Govern-
ment, Fiscal Year 1984, as submitted
to Congress by the administration,
and do not reflect subsequent appro-
priations and apportionment actions.

Details may not add to totals because
of rounding,

Asterisks appearing in lieu of figures
indicate that the amounts are less than
$50,000 or less than .05 percent.

The abbreviation ' FFRDC's"" appear-
ing in statistical tables refers to federally

funded research and development
centers.

The Agency for International Develop-
ment is included within the International
Development Cooperation Agency.

The Bonneville Power Administration,
within the Department of the interior:

v

the Bureau of Alcohol, Tobacco, and
Firearms, within the Department of
Treasury; the Community Services
Administration; and the Office of Per-
sonnel Management no longer fund
R&D projects and have been omitted
this volume.

In tables showing extramural perform-
ers, obligations of the Department of
Agriculture to agricultural experiment
stations are included within obligations
to universities and colleges.

Defense Agencies within the Depart-
ment of Defense include the Defense
Advanced Research Projects Agency,
the Defense Nuclear Agency, the De-
fense Communications Agency, the
Defense Mapping Agency, the Defense
Logistics Agency, the Uniformed Serv-
ices University of the Health Sciences,
and technical support, Joint Chiefs of
Staff/Office of the Secretary of
Defense.
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The Office of Legal Policy within the
Department of Justice replaces the Of -
fice of the Attorney Ceneral.

R&D data reported by the National
Aeronautics and Space Administration
are in terms of budget plan rather than
obligations.

The historical tables for Volume XXXII,
providing data on R&D totals for 1974
through 1984 (C-113 through C-133),
are not comparable with totals for those
years in appendix tables issued to ac-
company earlier Federal Funds reports.
Some prior-year changes occur almost
almost every year, thus changing totals
in many categories.

NOTE: For trend comparisons, use only

these tables, appendix C, for Vol-
ume XXXIl. Do not use te earlier
tables in the Federal Funds sevies.
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TASLE C-2.
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TARLE C-3. FEDERAL FONDS FIR RESEARCH, DEVELOMIENT, AND RS0 PLANT, BY AGENCY: FISCAL YEARS 1932, 1983, AD 1934
(NILLIONS OF DOLLARS)
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TABLE C-3. FEDERAL RSIDS FER TOTAL RESEARCN AND OEVELOMEENT, BY AGENCY: FISCAL VEARS 1982, 1933, AND 1934
(NILLIONS OF DOLLARS)
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